1 



UF-299XC1 



SEQUENCE LISTING 



<110> Barbet, Anthony F. 

Whitmire, William M. 
Kamper, Sondra M. 
Simbi, Bigboy H. 
Ganta, Roman R. 
Moreland, Annie L. 
Mwangi, Duncan M. 
McGuire, Travis C. 
Mahan, Suman M. 





<120> 


Ehrlichia Ruminant ium 




Methods of Use 




<130> 


UF-2 99XC1 


fl 


<150> 
<151> 


US 60/269,944 
2001-02-20 


m 


<160> 


117 


'i 


<170> 


Patentln version 3.1 


r. ?~! 


<210> 


1 




<211> 


278 




<212> 


PRT 


o 
hj 


<213> 


Ehrlichia chaffeensis 


ry 


<400> 


1 








0 


Met Asn Cys Lys Lys Phe Phe lie 




1 


5 



10 15 



Ser Phe Leu Pro Gly He Ser Phe Ser Asp Pro Val Gin Gly Asp Asn 
20 25 30 



He Ser Gly Asn Phe Tyr Val Ser Gly Lys Tyr Met Pro Ser Ala Ser 
35 40 45 



His Phe Gly Met Phe Ser Ala Lys Glu Glu Lys Asn Pro Thr Val Ala 
50 55 60 



Leu Tyr Gly Leu Lys Gin Asp Trp Glu Gly He Ser Ser Ser Ser His 
65 70 75 80 



Asn Asp Asn His Phe Asn Asn Lys Gly Tyr Ser Phe Lys Tyr Glu Asn 
85 90 95 



T:\Sequences\UF\UF-299XCl\As-Filed-Seq-List. txt/DNB/jaj 
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UF-299XC1 



Asn Pro Phe Leu Gly Phe Ala Gly Ala He Gly Tyr Ser Met Gly Gly 
100 105 110 



Pro Arg Val Glu Phe Glu Val Ser Tyr Glu Thr Phe Asp Val Lys Asn 
115 120 125 



Gin Gly Asn Asn Tyr Lys Asn Asp Ala His Arg Tyr Cys Ala Leu Gly 
130 135 140 



Gin Gin Asp Asn Ser Gly He Pro Lys Thr Ser Lys Tyr Val Leu Leu 
145 150 155 160 



Lys Ser Glu Gly Leu Leu Asp He Ser Phe Met Leu Asn Ala Cys Tyr 

H- " 165 170 175 

f 6 ! 



Asp He He Asn Glu Ser He Pro Leu Ser Pro Tyr He Cys Ala Gly 



yk 180 185 190 

pH 

m 

f? Val Gly Thr Asp Leu He Ser Met Phe Glu Ala Thr Asn Pro Lys He 
195 200 205 

S 

TU Ser Tyr Gin Gly Lys Leu Gly Leu Ser Tyr Ser He Asn Pro Glu Ala 
fU 210 215 220 



Ser Val Phe He Gly Gly His Phe His Lys Val He Gly Asn Glu Phe 
225 230 235 240 



Arg Asp He Pro Thr Leu Lys Ala Phe Val Thr Ser Ser Ala Thr Pro 
245 250 255 



Asp Leu Ala He Val Thr Leu Ser Val Cys His Phe Gly He Glu Leu 
260 265 270 



Gly Gly Arg Phe Asn Phe 
275 



<210> 2 
<211> 4360 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 
<400> 2 

gatccacttt attaaaagta gagttgcaat actataaggt aaatttgcta ttacttttac 60 

T:\Sequences\UF\UF-299XCl\As-Filed-Seg-List .txt/DNB/jaj 



'i 1 ill' in 



3 



UF-299XC1 





tggtggtttc 


gctatatttc 


gtaaatcaat 




tttaccttga 


aattctttaa 


taattttatc 




tatagatatt 


aattttttag gattcttttt 




gggaccaatt 




aaaaa t""t" CT ft* 
a cLcxa a. l- ^ — u. 




tgtaatatca 


y ^yc^y i-yaa 


uyctctctoctL-uy 




attatcattc 


d Ida ULLLLL 


a a a t~ t~/Trra f™ f~ 
ctaaL Lyya L- U 




tactggtaag 


cagcacgc u u 






gatatgtgta 


tataaaatac 


ggaaatgtta 


n 


ctgacttgta 


atcagtaggt 


tataagttcg 


CO 


aagtagtttt 


atgtcattac 


tcatcgttgc 


tttttcttcg 


tttacaaagg 


agcttagtaa 


r. l ~: 


ggtagtatta 


tgcccaccat 


4- 4— ^. 4— 4_ A»4- 4- 

ttattgcgtt 




taagtttggt 


ggacagaact 


gttgttatgt 


Ft a 


tgctagtatg 


ttatataact 


ctggatgtag 


- ; ^ 

fU.' 


gagtacgttt 


catgaaactg 


atcatgatgt 


p 

y 


aggattaata 


ccaattattt 


gtgttggaga 




aaaagatact 


ttattaagtc 


aatgtagtga 




agcatatgag 


ccagtatggg 


caatagggaa 




agaagcttta 


gagattatta 


ggtcatatga 




agtaaatcat 


actaatgtag gtgatattgt 




tggtagtgct 


agtttagata 


tggagagttt 




gaggcaaagt 


taatgaagaa aatattggtt 




aatgctgcca 


ttgettcaac 


tgactcatca 




ggttctatga 


ctggagtata 


ttatcctata 




gattatggta 


atgataataa 


cagcatagtt 




tataatctta 


attctatgeg 


ttatgcaaat 




gagtactatg 


catataatgg tattggttta 



atetaatgea tctgataata tgaattcata 12 0 

atgtattggt aataatctac tgtctttctc 180 

gagtattgaa taagtcattg taccaagtcc 240 

aatgtttcct gcataattaa ctattttatc 300 

gcttaactct tttttaggat ttatcatgta 360 

attaaatttt gtaaatttct aatatcatta 420 

attataattt atcagagtat tgacttttgt 480 

tagecgaett agcttcaatt ggtagagcaa 540 

agtcttatag tcggcacatc attttacttt 600 

taactggaag atgcatggtg atttttttac 660 

ccgtttaatt aatatagaag ataaagtaaa 72 0 

atctacttat gttaattgtc cacataatat 780 

atctagtggg aagtacactg gagaaattag 840 

ttatgtaata gtgggtcact ctgaaaggag 900 

taggttaaaa gctgaatgtg cgatcgaatc 960 

aactttacta gatagggaaa atggtatgct 1020 

atcttttcct aaaaatggta agtttatcat 1080 

caataaaata ccttctactg atgtaataat 1140 

ttatgtatct gatatcatat atggtggagc 120 0 

aagtatcaat caattgtctg gtgttttagt 1260 

ttttaatata atatgtagtg ctataaatgt 1320 

aegtttttag ttgttgttaa tgtgttttgt 1380 

gaagataaac agtatatttt aattggtact 1440 

ggaggtagca tatgtaggtt tattgeatet 1500 

tgttctatat cttctacaac tggtagcgta 1560 

atggatatag gtattattca atctgattta 1620 

tatgaaaaaa tgccagcaat gaggcatcta 1680 
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UF-299XC1 



pi 

2 ^ : 



agaatattat cttcattaca taaagaatat cttacaattg ttgttagggc gaattctaat 1740 

atatcagtta ttgatgatat aaaaggcaaa agagttaata ttggtagtcc tggtactggt 1800 

gtaagaatag caatgttaaa attgttaaat gaaaaaggat ggggaagaaa agattttgct 1860 

gttatggcag aattaaaatc atcagagcaa gctcaagcat tatgtgataa taaaattgat 1920 

gtgatggtag atgttgttgg acatcctaat gctgcaattc aagaagcagc agcaacttgt 1980 

gatataaaat ttatttcttt agatgatgat ctcatagata aattacatac taagtatccc 2040 

tattataaaa gggatattat tagtggtgcg ttatacagta acttacctga tatacaaact 2100 

gtttcagtaa aagcttcttt aataacaact actgaattaa gcaatgagtt ggcctataaa 2160 

gttgttaaat ctttggttag ccatttacat gaactacatg gaattactgg agctcttaga 2220 

aatcttactg taaaagacat ggtacagtca gatattacac ctttacatga cggtgcaaaa 2280 

cgttattata aggaaattgg agttataaaa taaaatattg tggtaagcaa tttgctaaaa 2340 

gtagtattag caatagagac aagctgtgat gaaacagctg ttgctgtcgt aagaagtgat 2400 

aagcaagttt tatcacataa ggtactttca caaaaagaac atgtagtcta tggtggggtt 2460 

gtacctgaaa ttgcttctcg tgcacatatt aactatttat atgacttaac ctctcaatct 2520 

attgaggaat caggatgtga tttagcagat attgatgcta tagcagttac ttcaggtcca 2580 

ggtcttattg gaggactaat tataggtgta atgatggcta aagctatttc cagcgttact 2 64 0 

aataagccta ttattgaggt taatcatctg gaagcacata ctttgctaat acgaatgttt 2700 

catgatattg attttccatt tttagtattg atcatatctg gcggacattg tcagttttta 2760 

atagttcatg atgttggatg ttatcaaaga ttaggttctt ctttagatga ctcccttggt 2820 

gaagtatttg ataaagtagc aagaatgttg aatttgggat atcctggagg gccaattatt 28 80 

gaaaaaaaat ccataatggg tgatagcaaa agtttttttc taccacgtgc attaatcaat 2940 

cgtcttggat gtgatttttc tttctccggt attaagacgg cagtaagaaa tattgttgta 3000 

aatcaaaaat atatagataa tgattttata tgtaatattt cagcttcttt tcaagattgt 3060 

attggtgata tattagtaaa caggattact aatgctattc atatgtcaca agctataaat 3120 

tgtaagatta ataagttagt agtaactgga ggtgttgcag ctaatcacct attacgtaat 3180 

cgtatatcaa tttgtgtaaa agataataat tttgaggtgc tatatcctcc aactgagtta 3240 

tgtactgata atggaattat ggttgggtgg gctggtattg aaaatttatc taaaggttat 3300 

gtttctaatt tagattttgt tccaaaagca agatggccgt tagaaagcat aaaaaggtct 3360 

T : \Sequence s \UF\ UF - 2 9 9XC1 \ As - Fi 1 ed - Seq - Li st . t xt/DNB/ j a j 
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agttaattat 


taatacagta 


gtattttact 


atacacgatt 


cctattgtat 


atatttaaaa 


3420 




tattgattgg 


ctattataaa 


tttttttatt 


tattaaagta 


ctcatttttt 


gcaggaaaaa 


3480 




tgtttaatca 


gtatcaagat 


aatcaagcta 


acgacaatat 


ttcttattca 


ggtggaataa 


3540 




gaagatttac 


cagcatacta 


atagagttag 


tatttttaat gtttgtttta 


caaattaata 


3600 




gtggtatttt 


gaaagtaaaa 


tagcatattc 


atatactaag 


tt attaatta 


actagattat 


3660 




tatgattgtt 


gatatatgta 


tgcgtatatt 


uactaay y u u ct 


ash3f*3 ft* era 

aaLaLaU uy a. 


tactactaat 


3720 




tgatagattg 


tgtgtatata 


agaaaaaaaa 


aaayctuyycta 


U Uy U LLLLLa 


atatatttat 


3780 




gtctaagtag 


aaatagtgtg 


taaagttgca 


aL.auaauL.yy 


uauuuauuuu 


tagataaaat 


3840 


jU, 


ttagaatttt 


tatttttttt 


ataaagcatt 


cacatagagg 


tagttaagaa 


aatgtttaat 


3900 




tattaatagt 


aaaaaggtat 


aaatatggtt 


ttgtaagtta 


taatgtaata 


tcgtgataag 


3960 


;■; nl 


attatgtttt 


tttgtgtgat 


tttataaata 


acaaattgaa 


cagtatataa 


ataccacttt 


4020 


tccttaagta 


attactactg 


ctaaataaaa 


tcgtagcctt 


ttatatgact 


cttttttact 


4080 




atagaaaatt 


caccaatcta 


acaatagtaa 


ataaaaattt 


tttaatttat 


atgacatttg 


4140 




tatattacta 


taaatcagta 


tttattaaag 


ttaagaatat 


taataatgta 


tttaagttta 


4200 




aaaaaaactt 


ttttgtaaat 


agtcatatta 


atataacttt 


tagcaatata 


aatattgaat 


4260 


s 


tttcagtact 


tacgtcatac 


tgttaatcct 


cactataatc 


atctttattt 


atcattaata 


4320 




aagagatttt 


ttggtttttt 


atgatcatag 


cttttagatc 






4360 



<210> 3 
<211> 372 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<220> 

<221> misc_feature 
<222> (1)..(372) 

<223> Complement to SEQ ID NO:2, nucleotides <1. .372 
Hypothetical dimethyl adenosine transferase 
Product ="lhworf li" 



<400> 3 

gatccacttt attaaaagta gagttgcaat actataaggt aaatttgeta ttacttttac 60 

tggtggtttc gctatatttc gtaaatcaat atetaatgea tctgataata tgaattcata 120 

tttaccttga aattctttaa taattttatc atgtattggt aataatctac tgtctttctc 180 

T:\Sequences\UF\UF-299XCl \As-Filed-Seq-List . txt/DNB/ jaj 
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tatagatatt aattttttag gattcttttt gagtattgaa taagtcattg taccaagtcc 24 0 

gggaccaatt tcaataattg aaaaattgct aatgtttcct gcataattaa ctattttatc 300 

tgtaatatca gttgagtgaa tgaaacattg gcttaactct tttttaggat ttatcatgta 360 

attatcattc at 372 



<210> 4 

<211> 723 

<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
<220> 

<221> CDS 

\A <222> (1)..(723) 

jp <223> Corresponds to SEQ ID NO:2, nucleotides 611.. 1333 

f^j Hypothetical triosephosphate isomerase 

S- Product="lhworf2" 



S s 

W <400> 4 

|fi atg tea tta etc ate gtt get aac tgg aag atg cat ggt gat ttt ttt 48 

M 5 Met Ser Leu Leu lie Val Ala Asn Trp Lys Met His Gly Asp Phe Phe 

t 1 5 10 15 

l|j act ttt tct teg ttt aca aag gag ctt agt aac cgt tta att aat ata 96 

p{| Thr Phe Ser Ser Phe Thr Lys Glu Leu Ser Asn Arg Leu He Asn He 



20 25 30 



W gaa gat aaa gta aag gta gta tta tgc cca cca ttt att gcg tta tct 144 
ft! Glu Asp Lys Val Lys Val Val Leu Cys Pro Pro Phe He Ala Leu Ser 
35 40 45 

act tat gtt aat tgt cca cat aat att aag ttt ggt gga cag aac tgt 192 
Thr Tyr Val Asn Cys Pro His Asn He Lys Phe Gly Gly Gin Asn Cys 
50 55 60 

tgt tat gta tct agt ggg aag tac act gga gaa att agt get agt atg 240 
Cys Tyr Val Ser Ser Gly Lys Tyr Thr Gly Glu lie Ser Ala Ser Met 
65 70 75 80 

tta tat aac tct gga tgt agt tat gta ata gtg ggt cac tct gaa agg 2 88 

Leu Tyr Asn Ser Gly Cys Ser Tyr Val He Val Gly His Ser Glu Arg 
85 90 95 

a 99 a 9t ac 9 ttt ca -t gaa act gat cat gat gtt agg tta aaa get gaa 336 
Arg Ser Thr Phe His Glu Thr Asp His Asp Val Arg Leu Lys Ala Glu 
100 105 110 

tgt gcg ate gaa tea gga tta ata cca att att tgt gtt gga gaa act 384 
Cys Ala He Glu Ser Gly Leu He Pro He He Cys Val Gly Glu Thr 
115 120 125 



T: \Sequences\UF\UF- 2 99XCl\As- Filed- Seg- List . txt/DNB/ jaj 





















7 














UF 




tta 
Leu 


eta 
Leu 
130 


gat 
Asp 


agg 
Arg 


gaa aat 


ggt 

m a/ 
uiy 

135 


atg 


eta 

JUCU 


aaa 


gat 


act 

Thr* 
140 


tta 
Leu 


tta 


agt 

OCX 


caa 

yj JLii 


432 




tgt 
Cys 
145 


agt 
Ser 


gaa 

GlU 


tct 
Ser 


ttt cct 
Phe Pro 
150 


aaa 
Lys 


aat 
Asn 


ggt 

vjiy 


aag 
Lys 


ttt 

rile 

155 


ate 
lie 


ata 
lie 


gca 
Aia 


tat 
Tyr 


gag 

Pin 
blU 

160 


480 




cca 
Pro 


gta 
vai 


tgg 
Trp 


gca 
a j. a 


ata ggg 
lie tiiy 
165 


aac 
Asn 


aat 
Asn 


aaa 

Lys 


ata 
xxe 
170 


cct 
Pro 


tct 
Ser 


act 

Tht-r 

i nr 


gat 
Asp 


gta 

vdl 

175 


ata 

T "| <o 
X _L*3 


528 




ata 

lie 


gaa 

ulu 


get 


tta 
Leu 
180 


gag att 
Glu lie 


att 


agg 

^9 


tea 

OCX 

185 


tat 


gat 

no f-J 


tat 

xyx 


gta 
Val 


tct 
Ser 
190 


gat 
Asp 


ate 
He 


576 




ata 
lie 


tat 
Tyr 


ggt 

Gly 
195 


gga gca gta 
Gly Ala Val 


aat 
Asn 


cat 
His 
200 


act 
Thr 


aat 
Asn 


gta 
Val 


ggt 
Gly 


gat 

ASp 
205 


att 
lie 


gta 
vai 


agt 
Ser 


624 




ate 
lie 


aat 
Asn 
210 


caa 
Gin 


ttg 
Leu 


tct ggt 
Ser Gly 


gtt 
vai 
215 


tta 
Leu 


gtt 
vai 


ggt 

Gly 


agt 
Ser 


get 
Aia 
220 


agt 
Ser 


tta 
Leu 


gat 
Asp 


atg 
Mec 


672 


3 

PI 


gag 
Glu 
225 


agt 
Ser 


ttt 
Phe 


ttt 
Phe 


aat ata 
Asn lie 
230 


ata 
He 


tgt 
Cys 


agt 
Ser 


get 
Ala 


ata 
He 
235 


aat 
Asn 


gtg 
Val 


agg 
Arg 


caa 
Gin 


agt 
Ser 
240 


720 


ill 

ru 


taa 






























723 


fu- 


<210> 5 
<211> 240 
<212> PRT 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 








<400> 5 






























Met 
1 


Ser 


Leu 


Leu 


He Val 
5 


Ala 


Asn 


Trp 


Lys Met His Gly 
10 


Asp 


Phe 
15 


Phe 






Thr 


Phe 


Ser 


Ser 
20 


Phe Thr 


Lys 


Glu 


Leu 
25 


Ser Asn Arg Leu 


He 
30 


Asn 


He 






Glu 


Asp Lys 
35 


Val 


Lys Val 


Val 


Leu 
40 


Cys 


Pro 


Pro 


Phe 


He 
45 


Ala 


Leu 


Ser 






Thr 


Tyr Val 


Asn Cys Pro 


His 


Asn 


He 


Lys Phe Gly Gly 


Gin 


Asn 


Cys 





50 55 60 
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Cys Tyr Val Ser Ser Gly Lys Tyr Thr Gly Glu lie Ser Ala Ser Met 
65 70 75 80 



Leu Tyr Asn Ser Gly Cys Ser Tyr Val lie Val Gly His Ser Glu Arg 
85 90 95 



Arg Ser Thr Phe His Glu Thr Asp His Asp Val Arg Leu Lys Ala Glu 
100 105 110 



Cys Ala lie Glu Ser Gly Leu lie Pro lie lie Cys Val Gly Glu Thr 
115 120 125 



Leu Leu Asp Arg Glu Asn Gly Met Leu Lys Asp Thr Leu Leu Ser Gin 

I*. 130 135 140 

Q 

;2 Cys Ser Glu Ser Phe Pro Lys Asn Gly Lys Phe lie lie Ala Tyr Glu 
W 145 150 155 160 



III Pro Val Trp Ala lie Gly Asn Asn Lys lie Pro Ser Thr Asp Val lie 
U 165 170 175 



hi lie Glu Ala Leu Glu lie lie Arg Ser Tyr Asp Tyr Val Ser Asp lie 
180 185 190 



ffj 195 200 205 



He Tyr Gly Gly Ala Val Asn His Thr Asn Val Gly Asp He Val Ser 



He Asn Gin Leu Ser Gly Val Leu Val Gly Ser Ala Ser Leu Asp Met 
210 215 220 



Glu Ser Phe Phe Asn He He Cys Ser Ala He Asn Val Arg Gin Ser 

240 



225 


230 


235 


<210> 


6 




<211> 


981 




<212> 


DNA 




<213> 


Ehrlichia ruminant ium 


(formerly Cowdria ruminantium) 


<220> 






<221> 


CDS 




<222> 


(1) . . (981) 




<223> 


Corresponds to SEQ ID 


NO:2, nucleotides 1333.. 2313 



Hypothetical cell surface protein precursor 
Product^ n lhworf 3 " 

T: \Sequences\UF\UF-299XCl\As-Filed-Seq-List .txt/DNB/jaj 
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<400> 6 





atg 
Met 
1 


aag 
Lys 


aaa 
Lys 


ata 
He 


ttg 
Leu 
5 


gtt 
Val 


acg 
Thr 


ttt 
Phe 


tta 
Leu 


gtt 
Val 
10 


gtt 
Val 


gtt 
Val 


aat 
Asn 


gtg 

Val 


ttt 
Phe 
15 


tgt 

Cys 


48 




aat 
Asn 


get 
Ala 


gec 
Ala 


att 
He 
20 


get 
Ala 


tea 
Ser 


act 
Thr 


gac 

Asp 


tea 
Ser 
25 


tea 
Ser 


gaa 
Glu 


gat 
Asp 


aaa cag tat 
Lys Gin Tyr 
30 


att 
He 


96 




tta 
Leu 


att 
He 


ggt 

Gly 
35 


act 
Thr 


ggt 

Gly 


tct 
Ser 


atg 
Met 


act 
Thr 
40 


gga 
Gly 


gta 
Val 


tat 
Tyr 


tat 
Tyr 


cct 
Pro 
45 


ata gga ggt 
He Gly Gly 


144 


g c 


age 
Ser 


ata 
He 
50 


tgt 

Cys 


agg 
Arg 


ttt 
Phe 


att 
He 


gca 
Ala 
55 


tct 
Ser 


gat 
Asp 


tat 
Tyr 


ggt 

Gly 


aat 
Asn 
60 


gat 

Asp 


aat 
Asn 


aac 
Asn 


age 
Ser 


192 




ata 
He 
65 


gtt 
Val 


tgt 
Cys 


tct 
Ser 


ata 
lie 


tct 
Ser 
70 


tct 
Ser 


aca 
Thr 


act 
Thr 


ggt 

Gly 


age 
Ser 
75 


gta 
Val 


tat aat ctt aat 
Tyr Asn Leu Asn 
80 


240 


C3 

y i 


tct 
Ser 


atg 
Met 


cgt 
Arg 


tat 
Tyr 


gca 
Ala 
85 


aat 
Asn 


atg 
Met 


gat 
Asp 


ata 
He 


ggt 
Gly 
90 


att 
He 


att 
He 


caa 
Gin 


tct gat tta 
Ser Asp Leu 
95 


288 


m 

m 


gag 
Glu 


tac 
Tyr 


tat 
Tyr 


gca 
Ala 
100 


tat 
Tyr 


aat 
Asn 


ggt 
Gly 


att 
He 


ggt 

Gly 
105 


tta 
Leu 


tat 
Tyr 


gaa 
Glu 


aaa 
Lys 


atg 
Met 
110 


cca 
Pro 


gca 
Ala 


336 


Cj 

ft; 


atg 
Met 


agg 
Arg 


cat 
His 
115 


eta 
Leu 


aga 
Arg 


ata 
He 


tta 
Leu 


tct 
Ser 
120 


tea 
Ser 


tta 
Leu 


cat 
His 


aaa 
Lys 


gaa 
Glu 
125 


tat ctt 
Tyr Leu 


aca 
Thr 


384 




att 
He 


gtt 
Val 
i "5 n 

±3 u 


gtt 
Val 


agg 
Arg 


gcg 
Ala 


aat 
Asn 


tct 
Ser 


aat 
Asn 


ata 
He 


tea 
Ser 


gtt 
Val 


att 
He 


gat gat 
Asp Asp 


ata 
He 


aaa 
Lys 


432 




ggc 

Gly 
145 


aaa 
Lys 


aga 
Arg 


gtt 
Val 


aat 
Asn 


att 
Tie 
150 


ggt 

Gly 


agt 
Ser 


cct 
Pro 


ggt 
Gly 


act 
Thr 
155 


ggt 

Gly 


gta 
Val 


aga 
Arg 


ata 
He 


gca 
Ala 
160 


480 




atg 
Met 


tta 
Leu 


aaa 
Lys 


ttg 
Leu 


tta 
Leu 
165 


aat 
Asn 


gaa 
Glu 


aaa 
Lys 


gga 
Gly 


tgg 
Trp 
170 


gga 

Gly 


aga 
Arg 


aaa gat 
Lys Asp 


ttt get 
Phe Ala 
175 


528 




gtt 
Val 


atg 
Met 


gca 
Ala 


gaa 
Glu 


tta 
Leu 


aaa 
Lys 


tea 
Ser 


tea 
Ser 


gag 

Glu 


caa 
Gin 


get 
Ala 


caa 
Gin 


gca tta tgt gat 
Ala Leu Cys Asp 


576 



180 185 190 

aat aaa att gat gtg atg gta gat gtt gtt gga cat cct aat get gca 624 
Asn Lys He Asp Val Met Val Asp Val Val Gly His Pro Asn Ala Ala 
195 200 205 
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UF-299XC1 



ru 



att caa gaa gca gca gca act tgt gat ata aaa ttt att tct tta gat 672 
He Gin Glu Ala Ala Ala Thr Cys Asp He Lys Phe He Ser Leu Asp 
210 215 220 

gat gat etc ata gat aaa tta cat act aag tat ccc tat tat aaa agg 720 
Asp Asp Leu He Asp Lys Leu His Thr Lys Tyr Pro Tyr Tyr Lys Arg 
225 230 235 240 

gat att att agt ggt gcg tta tac agt aac tta cct gat ata caa act 768 
Asp He He Ser Gly Ala Leu Tyr Ser Asn Leu Pro Asp He Gin Thr 
245 250 255 

gtt tea gta aaa get tct tta ata aca act act gaa tta age aat gag 816 
Val Ser Val Lys Ala Ser Leu He Thr Thr Thr Glu Leu Ser Asn Glu 
260 265 270 

ttg gee tat aaa gtt gtt aaa tct ttg gtt age cat tta cat gaa eta 864 
Leu Ala Tyr Lys Val Val Lys Ser Leu Val Ser His Leu His Glu Leu 
275 280 285 

cat gga att act gga get ctt aga aat ctt act gta aaa gac atg gta 912 
His Gly He Thr Gly Ala Leu Arg Asn Leu Thr Val Lys Asp Met Val 
290 295 300 

cag tea gat att aca cct tta cat gac ggt gca aaa cgt tat tat aag 960 
Gin Ser Asp He Thr Pro Leu His Asp Gly Ala Lys Arg Tyr Tyr Lys 
305 310 315 320 

gaa att gga gtt ata aaa taa 981 
Glu He Gly Val He Lys 
325 



ry <2io> 7 

<211> 326 
<212> PRT 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
<400> 7 

Met Lys Lys He Leu Val Thr Phe Leu Val Val Val Asn Val Phe Cys 
15 10 15 



Asn Ala Ala He Ala Ser Thr Asp Ser Ser Glu Asp Lys Gin Tyr He 
20 25 30 



Leu He Gly Thr Gly Ser Met Thr Gly Val Tyr Tyr Pro He Gly Gly 
35 40 45 



Ser He Cys Arg Phe He Ala Ser Asp Tyr Gly Asn Asp Asn Asn Ser 
50 55 60 
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lie Val Cys Ser lie Ser Ser Thr Thr Gly Ser Val Tyr Asn Leu Asn 
65 70 75 80 



Ser Met Arg Tyr Ala Asn Met Asp lie Gly lie lie Gin Ser Asp Leu 
85 90 95 



Glu Tyr Tyr Ala Tyr Asn Gly lie Gly Leu Tyr Glu Lys Met Pro Ala 
100 105 110 



Met Arg His Leu Arg lie Leu Ser Ser Leu His Lys Glu Tyr Leu Thr 
115 ~ 120 125 



lie Val Val Arg Ala Asn Ser Asn lie Ser Val lie Asp Asp lie Lys 
130 135 140 



CO Gly Lys Arg Val Asn He Gly Ser Pro Gly Thr Gly Val Arg He Ala 
§^ 145 150 155 160 

O ' 
m • 

f: Met Leu Lys Leu Leu Asn Glu Lys Gly Trp Gly Arg Lys Asp Phe Ala 
r . 165 170 175 



Val Met Ala Glu Leu Lys Ser Ser Glu Gin Ala Gin Ala Leu Cys Asp 
180 185 190 



P 

Bj Asn Lys He Asp Val Met Val Asp Val Val Gly His Pro Asn Ala Ala 
* y 195 200 2 05 



He Gin Glu Ala Ala Ala Thr Cys Asp He Lys Phe lie Ser Leu Asp 
210 215 220 



Asp Asp Leu He Asp Lys Leu His Thr Lys Tyr Pro Tyr Tyr Lys Arg 
225 230 235 240 



Asp He He Ser Gly Ala Leu Tyr Ser Asn Leu Pro Asp He Gin Thr 
245 250 255 



Val Ser Val Lys Ala Ser Leu He Thr Thr Thr Glu Leu Ser Asn Glu 
260 265 270 



Leu Ala Tyr Lys Val Val Lys Ser Leu Val Ser His Leu His Glu Leu 
275 280 285 
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UF-299XC1 



a 



His Gly lie Thr Gly Ala Leu Arg Asn Leu Thr Val Lys Asp Met Val 
290 295 300 



Gin Ser Asp lie Thr Pro Leu His Asp Gly Ala Lys Arg Tyr Tyr Lys 
305 310 315 320 



Glu He Gly Val He Lys 
325 



<210> 8 
<211> 756 



<212> DNA 

<213> Ehrlichia ruminant i urn (formerly Cowdria ruminantium) 
<220> 



■m <221> CDS 

jt <222> (1) . . (756) 

^ <223> Corresponds to SEQ ID N0:2, nucleotides 2611.. 3366 
JJJ Hypothetical o-sialoglycoprotein endopeptidase 

■V* Product^ " Ihworf 4 " 



<400> 8 

jfyj atg atg get aaa get att tec age gtt act aat aag cct att att gag 48 
Hj Met Met Ala Lys Ala He Ser Ser Val Thr Asn Lys Pro He He Glu 

'ml 5 10 15 

2f gtt aat cat ctg gaa gca cat act ttg eta ata cga atg ttt cat gat 96 
W val Asn His Leu Glu Ala His Thr Leu Leu He Arg Met Phe His Asp 
20 25 30 

att gat ttt cca ttt tta gta ttg ate ata tct ggc gga cat tgt cag 144 
He Asp Phe Pro Phe Leu Val Leu He He Ser Gly Gly His Cys Gin 
35 40 45 

ttt tta ata gtt cat gat gtt gga tgt tat caa aga tta ggt tct tct 192 
Phe Leu He Val His Asp Val Gly Cys Tyr Gin Arg Leu Gly Ser Ser 
50 55 60 

tta gat gac tec ctt ggt gaa gta ttt gat aaa gta gca aga atg ttg 240 
Leu Asp Asp Ser Leu Gly Glu Val Phe Asp Lys Val Ala Arg Met Leu 
65 70 75 80 

aat ttg gga tat cct gga ggg cca att att gaa aaa aaa tec ata atg 288 
Asn Leu Gly Tyr Pro Gly Gly Pro He He Glu Lys Lys Ser He Met 
85 90 95 

ggt gat age aaa agt ttt ttt eta cca cgt gca tta ate aat cgt ctt 336 
Gly Asp Ser Lys Ser Phe Phe Leu Pro Arg Ala Leu He Asn Arg Leu 
100 105 110 
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Gly 


tgt 
Cys 


gat 
Asp 
115 


ttt tct 
Phe Ser 


ttc 
Phe 


tec 
Ser 


ggt 

Gly 
120 


att 
He 


aag 
Lys 


acg 
Thr 


gca 
Ala 


gta 
Val 
125 


aga 
Arg 


aat 
Asn 


att 
He 


384 




gtt 

Val 


gta 
Val 
130 


aat 
Asn 


caa aaa 
Gin Lys 


tat 
Tyr 


ata 
He 
135 


gat 
Asp 


aat 
Asn 


gat 
Asp 


ttt 
Phe 


ata 
He 
140 


tgt 

Cys 


aat 
Asn 


att 
He 


tea 
Ser 


432 




get 

Ala 
145 


tct 
Ser 


ttt 
Phe 


caa gat 
Gin Asp 


tgt 
Cys 
150 


att 
He 


ggt 

Gly 


gat 
Asp 


ata 
He 


tta 
Leu 
155 


gta 

Val 


aac 
Asn 


agg 
Arg 


att 
He 


act 
Thr 
160 


480 




aat 
Asn 


get 
Ala 


att 
He 


cat atg 
His Met 
165 


tea 
Ser 


caa 
Gin 


get 
Ala 


ata 
He 


aat 
Asn 
170 


tgt 
Cys 


aag 
Lys 


att 
He 


aat 
Asn 


aag 
Lys 
175 


tta 
Leu 


528 


S B 
PI 


gta 
Val 


gta 
Val 


act 
Thr 


gga ggt 
Gly Gly 
180 


gtt 

Val 


gca 
Ala 


get 
Ala 


aat 
Asn 
185 


cac 
His 


eta 
Leu 


tta 
Leu 


cgt 
Arg 


aat 
Asn 
190 


cgt 
Arg 


ata 
He 


576 


in 


tea 
Ser 


att 
He 


tgt 
Cys 
195 


gta aaa 
Val Lys 


gat 
Asp 


aat 
Asn 


aat 
Asn 
200 


ttt 
Phe 


gag 
Glu 


gtg 

Val 


eta 
Leu 


tat 
Tyr 
205 


cct 
Pro 


cca 
Pro 


act 
Thr 


624 




gag 
Glu 


tta 
Leu 
210 


tgt 
Cys 


act gat 
Thr Asp 


aat 
Asn 


gga 
Gly 
215 


att 
He 


atg 
Met 


gtt 

Val 


ggg 

Gly 


tgg 

Trp 
220 


get 
Ala 


ggt 

Gly 


att 
He 


gaa 
Glu 


672 


s eg? 


aat 
Asn 
225 


tta 
Leu 


tct 
Ser 


aaa ggt 
Lys Gly 


tat 
Tyr 
230 


gtt 
Val 


tct 
Ser 


aat 
Asn 


tta 
Leu 


gat 
Asp 
235 


ttt 
Phe 


gtt 
Val 


cca 
Pro 


aaa gca 
Lys Ala 
240 


720 


m 


aga 


tgg 


ccg 


tta gaa 


age 


ata 


aaa 


agg 


tct 


agt 


taa 










756 



Arg Trp Pro Leu Glu Ser He Lys Arg Ser Ser 
245 250 



<210> 9 
<211> 251 
<212> PRT 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminantium) 
<400> 9 

Met Met Ala Lys Ala He Ser Ser Val Thr Asn Lys Pro He He Glu 
15 10 15 



Val Asn His Leu Glu Ala His Thr Leu Leu He Arg Met Phe His Asp 
20 25 30 



He Asp Phe Pro Phe Leu Val Leu He He Ser Gly Gly His Cys Gin 
35 40 ^ 45 
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Phe Leu lie Val His Asp Val Gly Cys Tyr Gin Arg Leu Gly Ser Ser 
50 55 60 



Leu Asp Asp Ser Leu Gly Glu Val Phe Asp Lys Val Ala Arg Met Leu 
65 70 75 80 



Asn Leu Gly Tyr Pro Gly Gly Pro lie lie Glu Lys Lys Ser lie Met 
85 90 95 



Gly Asp Ser Lys Ser Phe Phe Leu Pro Arg Ala Leu lie Asn Arg Leu 
100 105 110 



Gly Cys Asp Phe Ser Phe Ser Gly lie Lys Thr Ala Val Arg Asn lie 
115 120 125 



Val Val Asn Gin Lys Tyr lie Asp Asn Asp Phe lie Cys Asn lie Ser 
130 135 140 



Ala Ser Phe Gin Asp Cys lie Gly Asp lie Leu Val Asn Arg lie Thr 
145 150 155 160 



Asn Ala lie His Met Ser Gin Ala lie Asn Cys Lys lie Asn Lys Leu 
165 170 175 



Val Val Thr Gly Gly Val Ala Ala Asn His Leu Leu Arg Asn Arg lie 
180 185 190 



Ser lie Cys Val Lys Asp Asn Asn Phe Glu Val Leu Tyr Pro Pro Thr 
195 200 205 



Glu Leu Cys Thr Asp Asn Gly lie Met Val Gly Trp Ala Gly lie Glu 
210 215 220 



Asn Leu Ser Lys Gly Tyr Val Ser Asn Leu Asp Phe Val Pro Lys Ala 
225 230 235 240 



Arg Trp Pro Leu Glu Ser lie Lys Arg Ser Ser 
245 250 



<210> 10 

T:\Sequences\UP\UF-299XCl\As-Filed-Seq-List.txt/DNB/jaj 
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<211> 222 

<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<220> 

<221> CDS 

<222> (1) . . (222) 

<223> Corresponds to SEQ ID N0:2, nucleotides 4065.. 4286 
Product =" Ihworf 5 '* 



<400> 10 

atg act ctt ttt tac tat aga aaa ttc acc aat eta aca ata gta aat 48 
Met Thr Leu Phe Tyr Tyr Arg Lys Phe Thr Asn Leu Thr lie Val Asn 
15 10 15 

aaa aat ttt tta att tat atg aca ttt gta tat tac tat aaa tea gta 96 

s 8 Lys Asn Phe Leu lie Tyr Met Thr Phe Val Tyr Tyr Tyr Lys Ser Val 

Z 20 25 30 

%i ttt att aaa gtt aag aat att aat aat gta ttt aag ttt aaa aaa aac 144 

rfi Phe lie Lys Val Lys Asn lie Asn Asn Val Phe Lys Phe Lys Lys Asn 

hm 35 40 45 



5 



f. hsr 



ttt ttt gta aat agt cat att aat ata act ttt age aat ata aat att 192 
Phe Phe Val Asn Ser His lie Asn lie Thr Phe Ser Asn lie Asn He 
50 55 60 

gaa ttt tea gta ctt acg tea tac tgt taa 222 
Glu Phe Ser Val Leu Thr Ser Tyr Cys 



65 




70 


<210> 


11 




<211> 


73 




<212> 


PRT 




<213> 


Ehrlichia 


ruminantium 


<400> 


11 





Met Thr Leu Phe Tyr Tyr Arg Lys Phe Thr Asn Leu Thr He Val Asn 
1 5 10 15 



Lys Asn Phe Leu He Tyr Met Thr Phe Val Tyr Tyr Tyr Lys Ser Val 
20 25 30 



Phe He Lys Val Lys Asn He Asn Asn Val Phe Lys Phe Lys Lys Asn 
35 40 45 



Phe Phe Val Asn Ser His He Asn He Thr Phe Ser Asn He Asn He 
50 55 60 
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Glu Phe Ser Val Leu Thr Ser Tyr Cys 
65 70 



<210> 12 
<211> 4913 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 
<400> 12 

60 
120 
180 
240 
3 00 

agcatttggt ataactcagt attacgtgga gatgtaggcc aaattgttat tggtgtaggt 360 

420 
480 
540 

RJ gtggctgctg gatcattagt ggtaagaggt aaagttgtga aaactggtga attatgggct 600 

f s 

3 ggtaqgcctg cacaattttt aagaatgttg tctagtgatg aaattaaaga gataagtaaa 660 



fy 



gatcttatta 


tatgaacatc 


ctaataatta 


acattaaaat 


taatgtgtta 


ttagaaagca 


tgtctaagaa 


aatatatctt 


ataaatttac 


agtcaagatt 


gcattgacta 


agtattttta 


atatagattt 


gtagtaacta 


ctatgtaaag 


tgcattttat 


ataattttaa 


ataaataaat 


aaaaaaggta 


agattatgaa 


tatattcaat 


tatatgcaga 


taatgcctaa 


tataagtgtt 


gatgcatttg 


ttgcacctac 


tgctgtaatt 


ataggtgatg 


tttgtgtaaa 


tgacaagtgt 


agcatttggt 


ataactcagt 


attacgtgga 


gatgtaggcc 


aaattgttat 


tggtgtaggt 


actaatattc 


aagatgggac 


aataatacat 


gttgatagga 


aatatggtaa 


tacgaatatt 


ggcaaaaagg 


ttactattgg 


gcatgggtgt 


atattacatg 


cttgtgagat 


acaagattat 


gtgcttgttg 


gaatgggatc 


tattattatg 


gataacgttg 


tggttgaaaa 


gaatgcaatg 


gtggctgctg 


gatcattagt 


ggtaagaggt 


aaagttgtga 


aaactggtga 


attatgggct 


ggtaggcctg 


cacaattttt 


aagaatgttg 


tctagtgatg 


aaattaaaga 


gataagtaaa 


tctgctgata 


actatataga 


gcttgccagt 


gattacataa 


ctggtaagtt 


gtaattttag 


ttacgctcaa 


aagataatta 


tctgtattga 


ttgagaattt 


actagtgttt 


ttttatttta 


tatgaatcta 


tgctatggat 


gagtctatat 


tctatgtttc 


aattaattac 


tagatgtagc 


ctaggaagta 


gggttttgta 


ttatttcatt 


attattgttt 


taaactatgt 


tagtaatatc 


tgtaaaatgg 


gtagattact 


tatgtagtat 


agattttaat 


taacaattaa 


agttaaattc 


ctttaatgtg 


tgttaattct 


ggtgaatact 


tttattcaag 


tattttaatt 


acttagtata 


ttcttgatgg 


tgtggtttgt 


tgaaaattac 


ttttctgtta 


taggatggag 


aataaattca 


tgttagttat 


gattggtgaa 


attagtgatg 


tataaattat 


aaatcaaatg 


tgctaatttg 


ttgacaatgg 


gaatttctat 


gatttatgct 


atggattata catcatatga 


tgttgggttt 


gtatgtaatt 


tatagtaaat 


aagtagtttt 


ttttattata 


tttcatatgt 


cattttttgt 


gttgagtgta 


gtctaaggaa 


ttttttgtgg 


tgcatttatg 


agtgaagtac 


aagtaagggc 
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780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
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UF-299XC1 



0 
n 

CO 



Mi 



.pa 



tgaaaatctt ggtggtgagt caatattaga agctccaatt cgagtttctg ttaagattgg 1380 

tgatagtatt aagcaaggtg atgtattgtt tatcattgaa acggataaaa cttctctaga 1440 

aattgtatct cctgtagatg gaacagttag taaagtattt atagcagatg aagaaattat 1500 

agaacgtgat caacttttat gtacaataaa tgttggtgaa ttatcacata ttgtccagtc 1560 

tcaaactcag gatcctaaaa cagataatgg tgatattatt aatgatgata ttcagacgtt 162 0 

tatacagaaa aaagatgctc cttctgcagt aaaaattatg gcagaaaatt caattgataa 1680 

gaatcagatc aatgggtctg gtattggtgg aagaattaca aaatctgatg ttttagacca 1740 

cattaatgtt gtttcaaaag atcatagtgt gctttctgaa caatgtagta ttacttctca 1800 

tgagaagaga gaagaacgtg ttaagatgag taaaattagg caggtgattg ctgcgaggct i860 

taaggagtct caaaatactg ctgcaatatt aactacgttt aatgaagtgg atatgaagaa 192 0 

tgttatggat cttcgtgttc agtataggga gacctttgaa aagaaatatg gtgtcaaact 1980 

tggatttatg tcttttttta taaaagcggt agtattagca ttaaaagaat taccagtaat 2040 

taatgctgag atatctggta atgagattat atataaacat tattatgaca taggtattgc 2100 

tgtagggaca gacaaaggtc tagttgttcc agtaatgcgt gatgctgata agatgtcttg 2160 

tgctgagctt gagttaacct tagcttcttt aggtaagaaa gctagggaag ggaaattaga 2220 

agtttcagat atggctggtg caacttttac tattactaat ggtggggtat atggttcatt 2280 

attatctact cctataatta atcctcctca gtctggtatt ttaggtatgc actctataca 2340 

aaaacgacca gtagtagtta atgataattc tatagagatt agacctatga tgtacattgc 2400 

attatcttat gatcatagaa ttgttgatgg acaaggtgct gtaacatttt tagtaagagt 2460 

taaacagtat attgaagatc caagtagaat gtttctagaa atataaatta tgtatatcgg 2520 

catttcacaa tcatagcagt aattgtttaa catcttgagt ttctgtatat tttacgaagt 2580 

aatgtacaag gttgctgtct gacaatatta agttttagtg ggttttgttt attggtttat 2640 

tgttaagtaa ttatagtaaa gtataataaa tgtaatacag ttatagtgct gatatagcta 2700 

atagtgacgg gaatattagt gtttacgcat atataataat agaaattgta tataattctt 2760 

agtgttaatt attttatgtt gttatataaa aacgatctca aaaagtatta atttatataa 2820 

aaataaaatc taaattttag atggctttat tgcaatgtct tttatgttgt tatatgagtt 2880 

aatgttaaat tacaaagtta tgttatagta taaaaataaa tgtaacattt ctttagctat 2940 

gcgaaatata taaaactttc tttatcactg tgatgttttt gtagagctat ctatgaacat 3 000 
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attgaaatgt 


taacattatt 


gaatgttttt 




ttggtaaaag 


gtatgagcta 


aatcttgtgt 




taaatttatt 


aagctacatc 


ttttctgtaa 




taaggttaca 


aatgcagaaa 


tgtaaagtag 




ataagattgc 


ctacacatat 


tataattatc 




aagaatatga 


ctaaattttt 


ttattgcata 




tgtagctttt 


tgaatgatat 


cttataaatt 




ttaagaaatt 


aaagaatcaa 


aatttaaagt 


i: : 


ataggtaatc 


ctattttttg 


aataagaagt 


:?■'<- "5 


atgtatttcg 


taatagtata 


ttaacagaat 




aaaaatttta 


tatattttaa 


aaaaaaatta 


;to 


ataaggtgtg 


ttagcggtgt 


tttgtatgtt 




agatcccaat 


aatcaagaaa 


atgatcjaaag 


Q 


tgaagtacca 


aaccagcaaa 


gtattcaaga 


ry 
r u 


agatgctagt 


gatatgagtg 


gtgttggaag 


atcatcttca 


tcaacatctc 


agccaagtag 


£3 

flj 


tgctaggcca 


aaaactagga 


ctcaaagtaa 




gagtataggg 


tcacagagta 


gtttgcctcc 




tttggaaaag 


gcagaatgtg 


atacatatat 




cacaaggtca 


agggaggact 


taccttctag 




aacaaagcca 


caaaataatg 


atctagatat 




ttcattagaa 


gaattagatg 


ttgctctgcc 




atctgatgtc 


gtatataaaa 


aatgtgtatc 




gtttagtaat 


tcttgtctag 


caagattaag 




tatgaaacga 


ttgtttatgg 


ctcaaggtaa 




gatgttatca 


aatatcacta 


aacattctga 




tatgtcacaa 


tatttgcttg 


catttggtgc 



T:\Sequences\UF\UF-299XCl\As-Filed-Seq-Li 



cttgtaatta tacgttaatg tataggttat 3 060 

taatataaaa aattaaattg tacggtaatg 3120 

aaaatttttg tatttctgtc atctgatgta 3180 

tttatatgta tgaaggctat ggtagcctat 3240 

tattgatact tttagtagta ctaatatgat 3300 

taaaaagtag cagtagttgt tgtagagtaa 33 60 

aataatatta gtacaatatt tttataatat 3420 

tattatatct taattatcta aattttgttg 3480 

gtgtagttta tgattaacaa aacattgttg 354 0 

ttttgtatgt ttatttttta gaatttaata 3600 

acatcttatt gtatttgtat tacactggtt 3660 

gttgagtaaa gataaaaata aaaagaaaaa 3720 

gaatcaaact ggtgaatcag gtgttaaacc 3780 

tataggtcag ggtgtagtag aaggggcaac 384 0 

atgtgctttt tctgtgacta tagagattga 3900 

tagtcttgaa aatatatata tgaggcaggg 3 960 

agttgcacag cagagtacag gacaatttca 402 0 

tgtatttgta aaacgtatgg ctgatgtatc 4080 

atgtgggact aaaaggcgta gcgatcaaag 4140 

gtttgcaaaa tgtgcatctg atatattttt 4200 

tcatgatact gataaagaga aattaataca 4260 

tactgagtct ggaggtgatc ataatgtttt 4320 

cttacaacaa aaatgtggca gttttagaca 4380 

aggtatgcat atgggatatc ttaatttttt 4440 

cacattagtt atgcgtgggg agtacttgca 4500 

cgaggctgtt gttcttgtga agttaaatct 4560 

gtatcaggta agccggtcaa tgttaacaca 4620 

st.txt/DNB/jaj 
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gaagcttagt aattctgatt tttatgcaat tgatattttg ttattagaat taatattggt 
ttcgtacaag gagagagtga atctttattg tgctcaaaga gaagttctta ggatgtatgc 
tataatggat tataattctg gttataatcc taattgtagt aatataaagt tttgttatgt 
aatggtgcaa ttattccgtg atttattatc tgcaagacaa agtatggtgt taggtgattt 
agatttacaa ttagttaatt tattgattat cagtgttagt attcaaatag ate 



<210> 13 
<211> 519 
<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
<220> 

<221> CDS 

<222> (1) . . (519) 

<223> Corresponds to SEQ ID N0:12, nucleotides 196.. 714 
Hypothetical f erripyochelin binding protein 
Produc t = " 4hworf 1 " 



<400> 13 

atg aat ata ttc aat tat atg cag ata atg cct aat ata agt gtt gat 

Met Asn He Phe Asn Tyr Met Gin He Met Pro Asn He Ser Val Asp 
1 5 10 15 

gca ttt gtt gca cct act get gta att ata ggt gat gtt tgt gta aat 
Ala Phe Val Ala Pro Thr Ala Val He He Gly Asp Val Cys Val Asn 
20 25 30 

gac aag tgt age att tgg tat aac tea gta tta cgt gga gat gta ggc 
Asp Lys Cys Ser He Trp Tyr Asn Ser Val Leu Arg Gly Asp Val Gly 
35 40 45 

caa att gtt att ggt gta ggt act aat att caa gat ggg aca ata ata 
Gin He Val He Gly Val Gly Thr Asn He Gin Asp Gly Thr He He 
50 55 60 

cat gtt gat agg aaa tat ggt aat acg aat att ggc aaa aag gtt act 
His Val Asp Arg Lys Tyr Gly Asn Thr Asn He Gly Lys Lys Val Thr 
65 70 75 80 

att ggg cat ggg tgt ata tta cat get tgt gag ata caa gat tat gtg 
He Gly His Gly Cys He Leu His Ala Cys Glu He Gin Asp Tyr Val 
85 90 95 

ctt gtt gga atg gga tct att att atg gat aac gtt gtg gtt gaa aag 
Leu Val Gly Met Gly Ser He He Met Asp Asn Val Val Val Glu Lys 
100 105 110 

aat gca atg gtg get get gga tea tta gtg gta aga ggt aaa gtt gtg 
Asn Ala Met Val Ala Ala Gly Ser Leu Val Val Arg Gly Lys Val Val 
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UF-299XC1 



115 120 125 

aaa act ggt gaa tta tgg get ggt agg cct gca caa ttt tta aga atg 432 
Lys Thr Gly Glu Leu Trp Ala Gly Arg Pro Ala Gin Phe Leu Arg Met 
130 ~ 135 140 

ttg tct agt gat gaa att aaa gag ata agt aaa tct get gat aac tat 480 
Leu Ser Ser Asp Glu He Lys Glu He Ser Lys Ser Ala Asp Asn Tyr 
145 150 155 160 

ata gag ctt gee agt gat tac ata act ggt aag ttg taa 519 
He Glu Leu Ala Ser Asp Tyr He Thr Gly Lys Leu 
165 170 



<210> 14 

<211> 172 

<212> PRT 

U <213> Ehrlichia ruminant ium (formerly Cowdria ruminantium) 

O 

g <400> 14 

p Met Asn He Phe Asn Tyr Met Gin He Met Pro Asn He Ser Val Asp 

P* . x 5 10 15 

o 

Iff 

I* Ala Phe Val Ala Pro Thr Ala Val lie He Gly Asp Val Cys Val Asn 
= 20 25 30 

lH Asp Lys Cys Ser He Trp Tyr Asn Ser Val Leu Arg Gly Asp Val Gly 
Itf * 35 40 45 



Gin He Val He Gly Val Gly Thr Asn He Gin Asp Gly Thr He He 
50 55 60 



His Val Asp Arg Lys Tyr Gly Asn Thr Asn He Gly Lys Lys Val Thr 
65 70 75 80 

He Gly His Gly Cys He Leu His Ala Cys Glu He Gin Asp Tyr Val 
85 90 95 

Leu Val Gly Met Gly Ser He He Met Asp Asn Val Val Val Glu Lys 
100 105 HO 

Asn Ala Met Val Ala Ala Gly Ser Leu Val Val Arg Gly Lys Val Val 
115 120 125 

Lys Thr Gly Glu Leu Trp Ala Gly Arg Pro Ala Gin Phe Leu Arg Met 
T: \Sequences\UF\UF-299XCl\As-Filed-Seq-liist . txt/DNB/jaj 
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UF-299XC1 



r ■■■ 



130 135 140 



Leu Ser Ser Asp Glu He Lys Glu He Ser Lys Ser Ala Asp Asn Tyr 
145 " 150 155 160 



He Glu Leu Ala Ser Asp Tyr He Thr Gly Lys Leu 
165 170 



<210> 15 

<211> 1209 

<212> DNA 

<213> Ehrlichia ruminant i urn (formerly Cowdria ruminantium) 
<220> 

<221> CDS 



■j <222> u; . • u-suy; 

£ <223> Corresponds to SEQ ID NO:12, nucleotides 1298.. 2506 
*5 Hypothetical dihydrolipoamide acetyltransf erase 

0 Product^ "4hworf 2 « 



If! <400> 15 

U atg agt gaa gta caa gta agg get gaa aat ctt ggt ggt gag tea ata 4 8 

' P - Met Ser Glu Val Gin Val Arg Ala Glu Asn Leu Gly Gly Glu Ser He 

« 1 5 10 15 



tta gaa get cca att cga gtt tct gtt aag att ggt gat agt att aag 96 

^ y Leu Glu Ala Pro He Arg Val Ser Val Lys He Gly Asp Ser He Lys 

0 20 25 30 

0 

RJ caa ggt gat gta ttg ttt ate att gaa acg gat aaa act tct eta gaa 144 

Gin Gly Asp Val Leu Phe He He Glu Thr Asp Lys Thr Ser Leu Glu 

35 40 45 

att gta tct cct gta gat gga aca gtt agt aaa gta ttt ata gca gat 192 

lie Val Ser Pro Val Asp Gly Thr Val Ser Lys Val Phe He Ala Asp 

50 55 60 

gaa gaa att ata gaa cgt gat caa ctt tta tgt aca ata aat gtt ggt 240 

Glu Glu He He Glu Arg Asp Gin Leu Leu Cys Thr He Asn Val Gly 

70 75 80 



65 

gaa tta tea cat att gtc cag tct caa act cag gat cct aaa aca gat 
Glu Leu Ser His He Val Gin Ser Gin Thr Gin Asp Pro Lys Thr Asp 
85 90 95 

aat ggt gat att att aat gat gat att cag acg ttt ata cag aaa aaa 
Asn Gly Asp He He Asn Asp Asp He Gin Thr Phe He Gin Lys Lys 
100 105 HO 

gat get cct tct gca gta aaa att atg gca gaa aat tea att gat aag 
Asp Ala Pro Ser Ala Val Lys lie Met Ala Glu Asn Ser He Asp Lys 

T:\Sequences\UF\UF-299XCl\As-Filed-Seq-List.txt/DNB/jaj 
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115 120 125 

aat cag ate aat ggg tct ggt att ggt gga aga att aca aaa tct gat 
Asn Gin He Asn Gly Ser Gly He Gly Gly Arg He Thr Lys Ser Asp 
130 135 140 

gtt tta gac cac att aat gtt gtt tea aaa gat cat agt gtg ctt tct 
Val Leu Asp His He Asn Val Val Ser Lys Asp His Ser Val Leu Ser 
145 150 155 160 

gaa caa tgt agt att act tct cat gag aag aga gaa gaa cgt gtt aag 
Glu Gin Cys Ser He Thr Ser His Glu Lys Arg Glu Glu Arg Val Lys 
165 170 175 

atg agt aaa att agg cag gtg att get gcg agg ctt aag gag tct caa 
Met Ser Lys He Arg Gin Val He Ala Ala Arg Leu Lys Glu Ser Gin 
180 185 190 

M« aat act get gca ata tta act acg ttt aat gaa gtg gat atg aag aat 
C3 Asn Thr Ala Ala lie Leu Thr Thr Phe Asn Glu Val Asp Met Lys Asn 
p 195 200 205 

t& gtt atg gat ctt cgt gtt cag tat agg gag ace ttt gaa aag aaa tat 
Val Met Asp Leu Arg Val Gin Tyr Arg Glu Thr Phe Glu Lys Lys Tyr 

M 210 215 220 

Iff 

^ ggt gtc aaa ctt gga ttt atg tct ttt ttt ata aaa gcg gta gta tta 
* Gly Val Lys Leu Gly Phe Met Ser Phe Phe He Lys Ala Val Val Leu 

D 225 * 230 235 240 



gca tta aaa gaa tta cca gta att aat get gag ata tct ggt aat gag 
Ala Leu Lys Glu Leu Pro Val He Asn Ala Glu He Ser Gly Asn Glu 
245 250 255 

att ata tat aaa cat tat tat gac ata ggt att get gta ggg aca gac 
lie He Tyr Lys His Tyr Tyr Asp He Gly He Ala Val Gly Thr Asp 
260 265 270 

aaa ggt eta gtt gtt cca gta atg cgt gat get gat aag atg tct tgt 
Lys Gly Leu Val Val Pro Val Met Arg Asp Ala Asp Lys Met Ser Cys 
275 280 285 

get gag ctt gag tta ace tta get tct tta ggt aag aaa get agg gaa 
Ala Glu Leu Glu Leu Thr Leu Ala Ser Leu Gly Lys Lys Ala Arg Glu 
290 295 300 

ggg aaa tta gaa gtt tea gat atg get ggt gca act ttt act att act 
Gly Lys Leu Glu Val Ser Asp Met Ala Gly Ala Thr Phe Thr He Thr 
305 310 315 320 

aat ggt ggg gta tat ggt tea tta tta tct act cct ata att aat cct 
Asn Gly Gly Val Tyr Gly Ser Leu Leu Ser Thr Pro He He Asn Pro 
325 330 335 

cct cag tct ggt att tta ggt atg cac tct ata caa aaa cga cca gta 



UF-299XC1 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 
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UF-2 99XC1 



Pro Gin Ser Gly He Leu Gly Met His Ser He Gin Lys Arg Pro Val 
340 345 350 

gta gtt aat gat aat tct ata gag att aga cct atg atg tac att gca 
Val Val Asn Asp Asn Ser He Glu He Arg Pro Met Met Tyr He Ala 
355 360 365 

tta tct tat gat cat aga att gtt gat gga caa ggt get gta aca ttt 
Leu Ser Tyr Asp His Arg He Val Asp Gly Gin Gly Ala Val Thr Phe 
370 ^ 375 380 

tta gta aga gtt aaa cag tat att gaa gat cca agt aga atg ttt eta 
Leu Val Arg Val Lys Gin Tyr He Glu Asp Pro Ser Arg Met Phe Leu 
385 ' 390 ~ 395 400 

gaa ata taa 
Glu He 



1104 



1152 



1200 



1209 



m 



<210> 16 
<211> 402 
<212> PRT 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
<400> 16 

Met Ser Glu Val Gin Val Arg Ala Glu Asn Leu Gly Gly Glu Ser He 
15 10 15 



Leu Glu Ala Pro He Arg Val Ser Val Lys He Gly Asp Ser He Lys 
20 25 30 

Gin Gly Asp Val Leu Phe He He Glu Thr Asp Lys Thr Ser Leu Glu 
35 40 45 

lie Val Ser Pro Val Asp Gly Thr Val Ser Lys Val Phe He Ala Asp 
50 55 60 

Glu Glu He He Glu Arg Asp Gin Leu Leu Cys Thr He Asn Val Gly 
65 70 75 80 

Glu Leu Ser His He Val Gin Ser Gin Thr Gin Asp Pro Lys Thr Asp 
85 90 95 



Asn Gly Asp He He Asn Asp Asp He Gin Thr Phe He Gin Lys Lys 
100 105 HO 
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UF-299XC1 



Asp Ala Pro Ser Ala Val Lys lie Met Ala Glu Asn Ser lie Asp Lys 
115 120 125 



Asn Gin lie Asn Gly Ser Gly lie Gly Gly Arg lie Thr Lys Ser Asp 
130 135 140 



Val Leu Asp His lie Asn Val Val Ser Lys Asp His Ser Val Leu Ser 

145 150 155 160 



Glu Gin Cys Ser lie Thr Ser His Glu Lys Arg Glu Glu Arg Val Lys 
165 170 175 



Met Ser Lys lie Arg Gin Val lie Ala Ala Arg Leu Lys Glu Ser Gin 
180 185 190 



jj' Asn Thr Ala Ala lie Leu Thr Thr Phe Asn Glu Val Asp Met Lys Asn 
CO 195 200 205 



|H Val Met Asp Leu Arg Val Gin Tyr Arg Glu Thr Phe Glu Lys Lys Tyr 
210 215 220 

Jjf Gly Val Lys Leu Gly Phe Met Ser Phe Phe He Lys Ala Val Val Leu 
«tf 225 230 235 240 

tU 

Q Ala Leu Lys Glu Leu Pro Val He Asn Ala Glu He Ser Gly Asn Glu 

rjj 245 250 255 

He He Tyr Lys His Tyr Tyr Asp He Gly He Ala Val Gly Thr Asp 
260 265 270 



Lys Gly Leu Val Val Pro Val Met Arg Asp Ala Asp Lys Met Ser Cys 
275 280 285 



Ala Glu Leu Glu Leu Thr Leu Ala Ser Leu Gly Lys Lys Ala Arg Glu 
290 295 300 



Gly Lys Leu Glu Val Ser Asp Met Ala Gly Ala Thr Phe Thr He Thr 
305 310 315 320 



Asn Gly Gly Val Tyr Gly Ser Leu Leu Ser Thr Pro He He Asn Pro 
325 330 335 
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UF-299XC1 



Pro Gin Ser Gly lie Leu Gly Met His Ser lie Gin Lys Arg Pro Val 
340 345 350 



Val Val Asn Asp Asn Ser lie Glu lie Arg Pro Met Met Tyr lie Ala 
355 360 365 



Leu Ser Tyr Asp His Arg lie Val Asp Gly Gin Gly Ala Val Thr Phe 
370 375 380 



Leu Val Arg Val Lys Gin Tyr lie Glu Asp Pro Ser Arg Met Phe Leu 
385 390 395 400 



Glu He 

u . 

J; <210> 17 

W <211> 1227 

<212> DNA 

0 <213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 

.fa <220> 

1 <221> CDS 

<222> (1) . . (1227) 

.JJ^ <223> Corresponds to SEQ ID N0:12, nucleotides 3686..>4913 

:H Product ="4hworf 3i" 

Rl 



<400> 17 

atg ttg ttg agt aaa gat aaa aat aaa aag aaa aaa gat ccc aat aat 48 

Met Leu Leu Ser Lys Asp Lys Asn Lys Lys Lys Lys Asp Pro Asn Asn 
15 10 15 

caa gaa aat gat gaa agg aat caa act ggt gaa tea ggt gtt aaa cct 96 
Gin Glu Asn Asp Glu Arg Asn Gin Thr Gly Glu Ser Gly Val Lys Pro 
20 25 30 

gaa gta cca aac cag caa agt att caa gat ata ggt cag ggt gta gta 144 
Glu Val Pro Asn Gin Gin Ser He Gin Asp He Gly Gin Gly Val Val 
35 40 45 

gaa ggg gca aca gat get agt gat atg agt ggt gtt gga aga tgt get 192 
Glu Gly Ala Thr Asp Ala Ser Asp Met Ser Gly Val Gly Arg Cys Ala 
50 55 60 

ttt tct gtg act ata gag att gaa tea tct tea tea aca tct cag cca 240 
Phe Ser Val Thr He Glu He Glu Ser Ser Ser Ser Thr Ser Gin Pro 
65 70 75 80 

agt agt agt ctt gaa aat ata tat atg agg cag ggt get agg cca aaa 288 
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UF-299XC1 



Ser Ser Ser Leu Glu Asn He Tyr Met Arg Gin Gly Ala Arg Pro Lys 
85 90 95 

act agg act caa agt aaa gtt gca cag cag agt aca gga caa ttt cag 33 6 

Thr Arg Thr Gin Ser Lys Val Ala Gin Gin Ser Thr Gly Gin Phe Gin 
100 105 110 

agt at a ggg tea cag agt agt ttg cct cct gta ttt gta aaa cgt atg 3 84 

Ser He Gly Ser Gin Ser Ser Leu Pro Pro Val Phe Val Lys Arg Met 
115 120 125 

get gat gta tct ttg gaa aag gca gaa tgt gat aca tat ata tgt ggg 432 
Ala Asp Val Ser Leu Glu Lys Ala Glu Cys Asp Thr Tyr He Cys Gly 
130 135 140 

act aaa agg cgt age gat caa age aca agg tea agg gag gac tta cct 480 
Thr Lys Arg Arg Ser Asp Gin Ser Thr Arg Ser Arg Glu Asp Leu Pro 
145 150 155 160 

p tct agg ttt gca aaa tgt gca tct gat ata ttt tta aca aag cca caa 528 
p Ser Arg Phe Ala Lys Cys Ala Ser Asp He Phe Leu Thr Lys Pro Gin 
P 165 170 175 

y, 

aat aat gat eta gat att cat gat act gat aaa gag aaa tta ata cat 576 

Asn Asn Asp Leu Asp He His Asp Thr Asp Lys Glu Lys Leu He His 

j** 180 185 190 

* tea tta gaa gaa tta gat gtt get ctg cct act gag tct gga ggt gat 624 

p Ser Leu Glu Glu Leu Asp Val Ala Leu Pro Thr Glu Ser Gly Gly Asp 

ffj 195 200 205 

jpj cat aat gtt tta tct gat gtc gta tat aaa aaa tgt gta tec tta caa 672 

p|. His Asn Val Leu Ser Asp Val Val Tyr Lys Lys Cys Val Ser Leu Gin 
210 215 220 



ry 



caa aaa tgt ggc agt ttt aga cag ttt agt aat tct tgt eta gca aga 720 
Gin Lys Cys Gly Ser Phe Arg Gin Phe Ser Asn Ser Cys Leu Ala Arg 
225 230 235 240 

tta aga ggt atg cat atg gga tat ctt aat ttt ttt atg aaa cga ttg 768 
Leu Arg Gly Met His Met Gly Tyr Leu Asn Phe Phe Met Lys Arg Leu 
245 250 255 

ttt atg get caa ggt aac aca tta gtt atg cgt ggg gag tac ttg cag 816 
Phe Met Ala Gin Gly Asn Thr Leu Val Met Arg Gly Glu Tyr Leu Gin 
260 265 270 

atg tta tea aat ate act aaa cat tct gac gag get gtt gtt ctt gtg 864 
Met Leu Ser Asn He Thr Lys His Ser Asp Glu Ala Val Val Leu Val 
275 280 285 

aag tta aat ctt atg tea caa tat ttg ctt gca ttt ggt gcg tat cag 912 
Lys Leu Asn Leu Met Ser Gin Tyr Leu Leu Ala Phe Gly Ala Tyr Gin 
290 295 300 
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UF-299XC1 



gta age egg tea atg tta aca cag aag ctt agt aat tct gat ttt tat 960 
Val Ser Arg Ser Met Leu Thr Gin Lys Leu Ser Asn Ser Asp Phe Tyr 
305 310 315 " 320 

gca att gat att ttg tta tta gaa tta ata ttg gtt teg tac aag gag 1008 
Ala He Asp He Leu Leu Leu Glu Leu He Leu Val Ser Tyr Lys Glu 
325 330 335 

aga gtg aat ctt tat tgt get caa aga gaa gtt ctt agg atg tat get 1056 
Arg Val Asn Leu Tyr Cys Ala Gin Arg Glu Val Leu Arg Met Tyr Ala 
340 345 " 350 

ata atg gat tat aat tct ggt tat aat cct aat tgt agt aat ata aag 1104 
He Met Asp Tyr Asn Ser Gly Tyr Asn Pro Asn Cys Ser Asn He Lys 
355 360 " 365 

ttt tgt tat gta atg gtg caa tta ttc cgt gat tta tta tct gca aga 1152 
Phe Cys Tyr Val Met Val Gin Leu Phe Arg Asp Leu Leu Ser Ala Arg 
370 375 380 

C3 caa agt atg gtg tta ggt gat tta gat tta caa tta gtt aat tta ttg 1200 
.Q Gin Ser Met Val Leu Gly Asp Leu Asp Leu Gin Leu Val Asn Leu Leu 

KJjJ 385 390 395 400 

ijspg att ate agt gtt agt att caa ata gat 1227 
lie He Ser Val Ser He Gin He Asp 

VI 405 

W 

(3 <210> 18 

ffj <211> 409 

ffj <212> PRT 

g <213> Ehrlichia ruminantium (formerly Cowdria ruminant i urn) 



ru 



<400> 18 

Met Leu Leu Ser Lys Asp Lys Asn Lys Lys Lys Lys Asp Pro Asn Asn 
1 5 10 15 



Gin Glu Asn Asp Glu Arg Asn Gin Thr Gly Glu Ser Gly Val Lys Pro 
20 25 30 



Glu Val Pro Asn Gin Gin Ser He Gin Asp He Gly Gin Gly Val Val 
35 40 ^ 45 



Glu Gly Ala Thr Asp Ala Ser Asp Met Ser Gly Val Gly Arg Cys Ala 
50 55 60 



Phe Ser Val Thr He Glu He Glu Ser Ser Ser Ser Thr Ser Gin Pro 
65 70 75 80 
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UF-299XC1 



Ser Ser Ser Leu Glu Asn lie Tyr Met Arg Gin Gly Ala Arg Pro Lys 
85 90 95 



Thr Arg Thr Gin Ser Lys Val Ala Gin Gin Ser Thr Gly Gin Phe Gin 
100 105 110 



Ser lie Gly Ser Gin Ser Ser Leu Pro Pro Val Phe Val Lys Arg Met 
115 120 125 



Ala Asp Val Ser Leu Glu Lys Ala Glu Cys Asp Thr Tyr lie Cys Gly 
130 135 140 



Thr Lys Arg Arg Ser Asp Gin Ser Thr Arg Ser Arg Glu Asp Leu Pro 
y: 145 150 155 160 

£5 ■ 

■« 

*2 Ser Arg Phe Ala Lys Cys Ala Ser Asp lie Phe Leu Thr Lys Pro Gin 

165 170 ^ 175 

© 

|j| Asn Asn Asp Leu Asp lie His Asp Thr Asp Lys Glu Lys Leu lie His 
I* 180 185 190 



RJ 



Ser Leu Glu Glu Leu Asp Val Ala Leu Pro Thr Glu Ser Gly Gly Asp 
195 200 205 



p His Asn Val Leu Ser Asp Val Val Tyr Lys Lys Cys Val Ser Leu Gin 
fy 210 215 220 



Gin Lys Cys Gly Ser Phe Arg Gin Phe Ser Asn Ser Cys Leu Ala Arg 
225 230 235 240 



Leu Arg Gly Met His Met Gly Tyr Leu Asn Phe Phe Met Lys Arg Leu 
245 250 255 



Phe Met Ala Gin Gly Asn Thr Leu Val Met Arg Gly Glu Tyr Leu Gin 
260 265 270 



Met Leu Ser Asn lie Thr Lys His Ser Asp Glu Ala Val Val Leu Val 
275 280 285 



Lys Leu Asn Leu Met Ser Gin Tyr Leu Leu Ala Phe Gly Ala Tyr Gin 
290 295 300 
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UF-299XC1 



Val Ser Arg Ser Met Leu Thr Gin Lys Leu Ser Asn Ser Asp Phe Tyr 

305 310 315 320 



Ala lie Asp lie Leu Leu Leu Glu Leu lie Leu Val Ser Tyr Lys Glu 
325 330 335 



Arg Val Asn Leu Tyr Cys Ala Gin Arg Glu Val Leu Arg Met Tyr Ala 
340 345 350 



lie Met Asp Tyr Asn Ser Gly Tyr Asn Pro Asn Cys Ser Asn lie Lys 
355 360 365 



s . Phe Cys Tyr Val Met Val Gin Leu Phe Arg Asp Leu Leu Ser Ala Arg 
f? 370 " 375 " 380 

y 

CO Gin Ser Met Val Leu Gly Asp Leu Asp Leu Gin Leu Val Asn Leu Leu 
Nfe 385 390 395 400 



lie lie Ser Val Ser lie Gin lie Asp 
405 



m <210> 19 

flJ <211> 6190 

O <212> DNA 

Q <213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 

fy " 

<400> 19 

gatctatgtg tatatgcatt aacagtagct actcataaaa ataataaaaa ttcctcagac 60 

aatcaataat tattgataaa ttaatgtttg gtttttctac atctatgtat atactagtat 120 

aagtttttat ttacaaaaga cttgctataa atcgcaatac aaaatattga atacatgaac 180 

aaaattgaag aaccaaacat taattgataa agtatattgt tattatatac ctacaactat 24 0 

tatttgtatc atatgacaat ttcttattaa ataatagtaa aaataatttt tatacagcaa 300 

gatttgatac ttaccataat aaagtatcac aacaaaacca tataaaataa gaaagtagta 360 

cacacattat aaaaataacg ttaatcaccc attgcaatga cataataagt tacatgggta 42 0 

cacttttgat acttataata gttaataata aaagtagtat aataaaacca aaaccatata 4 80 

aaataagaaa gtaccacaca ttatagaaat aataccggtc acccattgca atgacataat 54 0 

aagttacatg ggtacacttt tgacacttat aatagttaat aataaaagta gtataacaaa 600 
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UF-299XC1 



m 

g 

I 

ft I 



act aaaarra 


l_ C* CICICICI L. CI. CI- 


y»flay LdLva. 


LaLaL uctuciy 


ctcictUcictUclUU 


o , «**r+~ f> as f* a naf" 
gytCaCaCdu 


ODU 


fccrcaafcciaca 


taataagtta 


catgggtaca 


ft* t* 1" "hers far 


LLctL ctct u cty u 


haahaat*aaa 
uctct Uctct U ctctcl 


/ Z VJ 


aataatataa 


taaaaccaaa 


accatataaa 


a t~ a 3 cr^5 ^ a eft" 

Cl U ClCiy CiClCtM U 


CtU-UctUctUCtU u 


aparfaaapaa 
<auctyciclclUclcl 


7 ft n 


fcactrcrcft" car 


ccattgcaat 


gacataataa 




LaLCtLLLLLy 


afarfhahaa 
ct U cl U U Uct Uctct 


A 4. O 


Uciy tLaataa 


taaaagtagt 


ataataaaac 


caaaacca ua 


taaaat aaga 


aagtaccaca 


yuo 


i^cil l. a. ^ cty ctd 


ataataccgg tcacccattg 


LdaUdyCaLa 


a uaagu ua ua 


u uaauacacg 


ybu 


ttraaft-att 


tatacattga gaaatccata 


aar , tr , art'ha 

CLCtU LLaL U UCl 


y U U U cty LaLa 


U cl U UctUeL LaL 




aaaL.^ l. LL.ua. 


aaattatatg 


ggaaatatct 


u. u ci u ct ct u ci t. U 


aydddLdLLd 


uaacacucac 


i n Q n 


1— v— Cl UU.CLCtCtCl.CL 


atacaatact 


agaaaattgt 


ahat"aaaf+"a 
ctUctUctctctUUcl 


t*aaa)"haaat" 
LdddL U ctctcl U 


cl C C U ctclclG ci U 


i i /in 


^ *H" T> ^"S ft ^ 4~ 


tcatacacca 


acagaatgat 


ggtatacgct 


atattactcc 


tcaaaactat 


n An 

lz 1)0 


actgaaaggfc 


ataataccaa 


ctcatcaaga 


aatgtat tat: 


cacaaaatta 


taaccaaact 


1260 


acttttatat 


atagaaagtt 


cactaatatt 


aaattcaata 


4— 4— — .4— 4— 4-— . —.4- 

ttatattaat 


aaaaagaaat 


132 0 


acactt tafcg 


ctgattacct 


attagtaaat 


caatatttat 


aagtcatatg 


gtactattaa 


1380 


aagtaaatta 


acctacatat 


taaattacat 


tataaaatta 


cttaaaaaca 


aaaagaacta 


1440 


catatcagga 


agaatactat 


ttaaaaacaa 


tctcaaatta 


taaaaaacta 


atccatatgt 


1500 


ucaa u u ttta 


aacaatagat 


ctataattac 


ctaaaacaag 


caataacatt 


ttctaggtta 


1 r r A 

1560 


LaLaLLaLay 


acccaccaat 


aagacaaaat 


attaatatac 


aataacactc 


attagtaaca 


t /on 


aacaguaaau 


cttgatattt 


taaagtaaaa 


acgc u uacac 


tattactgaa 


tccttgaaga 


i o n 


fr /*» +~ <t a/*>^ a 

yCdtyaCaaa 


cgtaaacata 


agcattaaga 


ctaccatata 


atatatacac 


attatataaa 


1 /4U 


aaatatttga 


tacatataga 


tacaaaaaat 


aaaaacttaa 


caaacttatt 


aagcatcata 


loOU 


tactaataca 


ataagaacta 


aagcaatcat 


tttactaatg 


atcttcaaat 


gcttcttccc 


T Q C A 


acgttccttc 


agtagcagca 


cgtgtatact 


ctgttactct 


attttcaaag aaattagtgt 


1 no r\ 

lyzt) 


gctctacacc 


atttagaatt 


tcatccaacc 


acaacaaagg gttcttattt 


gcgctgtata 


1980 


taggctctaa atttaactgt 


attagccttc 


tatttgcaat 


atatcttata 


tattctttaa 


2040 


cctcctgagc 


agacaaacct 


tcaacatcac 


cacaagcaaa 


tgccaaatta 


ataaactcat 


2100 


cttctaaagt 


tacaataaca 


ctacatgctt 


catacaattc 


ctttttaaga 


tcatcatccc 


2160 


atatttcata 


attttcttga 


ataaaagtat 


taaataatct 


aattatcgac 


tcagtatgta 


2220 
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UF 


atgtttcatc 


acgaacagac 


caagcaataa tttgtcccat 


gcctttcatt 


ttcccaaaac 


2280 


gttgaaaatt 


tagtaaaatt 


gcaaatgaag 


caaacaattg 


taaaccttct 


gtaaaggcac 


2340 


caaaaactgc 


taaagttttt 


gctacatgcc 


ttttgtcatt 


ctttctacac 


tcttcaaacc 


2400 


gttgcatgta gtcatatttc 


tttttcataa 


cctcaaattt 


caaaaacgcc 


tgatactcta 


2460 


tttctggcat 


cccaatagta 


tccaataagt 


aagaataagc 


agcaatatgt 


atagtttcca 


2520 


tatttgaaaa 


tgcagataac 


atcatacata 


tttccgttgg cttaaatata 


tttgaataat 


2580 


gtttcatata 


acagttatta 


acttcgatat 


cagcctgtgt 


aaaaaaacga 


aaaatttgta 


2640 


ctaaaaggtt 


cttttcctta 


tcagaaagta 


cagtcttcca 


atcttgaaca tcatctgcaa 


2700 


gaggcacttc 


ttcaggcaac 


cagtgtatcc 


tctgctgaca 


taaccatgca 


tcatacgccc 


2760 


agggataatt 


aaacggttta 


taaattggtc 


tagaatctag 


taatgacatc 


ttaaatgtta 


2820 


ccaaaaatta 


cttaagtata 


acaaagttgc 


ttgcagaact 


ataacaacta 


tttgatagaa 


2880 


aaagcaactt 


aaaagattag 


gaatattaaa 


ataatcatta 


gataaaattt 


taaattatta 


2940 


ttagtcaata 


tatggtaaat 


ctagtataaa 


atagttataa 


aaattataaa 


tataatattt 


3000 


ttctttatat 


aagatactga 


tattttttat 


aaattatcac 


ttaattatta 


aaaaaaatat 


3060 


attgcatata 


aaattattta 


taattataaa 


ttagctaata 


tttattaata 


tatttatgta 


3120 


atgctatgct 


aggcaattct 


caagaatcga gtatctcaag 


tgaaacactt 


gaaatatttg 


3180 


cagactctca 


gattcacata 


acagaggaac 


aattaaaaat 


atatataaag 


aatcttatag 


3240 


ataacttata 


tgtatataac 


ctactagatc 


ctggaaatgc 


tataccattg 


tctattatag 


3300 


caatgctagg 


tctacattca 


gattttcatt 


catttaaaaa 


agcagtacta 


gatactcttt 


3360 


ctggatacaa 


aaattctgtc 


catagttttc 


ttgcacagtc 


tacaataatt 


gacaggtctg 


3420 


aatctttaag 


agcagaacca 


aatcactgct 


tatattcatt 


accacctctt 


ttggataaaa 


3480 


gaacttcaga agatatgtgg 


aatgatatta 


aagaattaca 


catattatat 


caccaatata 


3540 


taattaacgt 


atctgtagat 


aaaagtacta 


atgctataag 


caatacagta 


aatgctccag 


3600 


gcaccaaaac 


atgttctatt 


aagatatcgt 


atactaatcc 


attaagacag 


catgtacact 


3660 


attttacatt 


aaaaacactt 


attgaatatt 


acaacactca 


acaaacatca 


ttaacaggtc 


3720 


acagatcaat 


tgatgatcaa 


caagaagctg 


ctgttacttt 


gtttaaagaa 


acattagaag 


3780 


aaaaattttg 


caaaggatta 


aaaaataaaa 


tattttttaa 


ttatgcacaa 


tatttaaaaa 


3840 


gtctatttac 


tatcgtaaca 


tcaaatccaa 


aagtagacta 


tacccttcca 


caaaatatat 


3900 
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in 
ru 



ry 



atagatattg 


tgaaacaaga 


agaatggtaa 


tttcaaaaat 


aacacatgat 


ataattccta 


3960 


tatcagatcc 


aggaactgat 


atacgtattt 


attgtgatat 


dv^^ciy y UuL 


y u dcio ^ y i_ a. l. 


409 o 


tatcagaaac 


aagtaacatt actatatacg ggaaagaagt 


a c* 1 1" oaf" a a a 


cr1~ t"t*at~arfr'a 


4 OR n 


tatatggtac 


aattataatt 


aaaaacaata 


tgccacataa 


t era a c aa era a 


a t" a a ere t~ r* t* r* 


4140 


gtafcafcgfc tc 


tttatttggt 


cgtgttataa 


tcaatggaag 


CtCt L- O. V_« L. CtCt 1— 


c nrr2 aaraha 
^yyctctct^ciL'Ci 


ao a a 
*± ^ u u 


LaaLat^ u ciy 


tatatttgaa 


attaacaacc 


ataacacata 




aaauauaacc 




ctatattaac 


aaaaataaca 


agcagctctg 


taggttccgt 


ctcici uy ctcty cici 


aaaaaahna/^ 
clclclclclcl L. C clC 


4 7 9 O 


aaatctttga 


aatcagtagg gatacaattt 


tgaattcaac 


dddt caucag 


agaaafcatat 


/f o o 


caaatttaaa 


aatagaacta 


cataacccag 


atgaacaact 


cacagc cac z. 


gucauaucac 


/t /I yi A 
444 U 


tagatttaaa 


agatcatcca 


ttacctatta 


ctaataataa 




aatatattaa 


4bUU 


gcctaacaga caatcacgca acagattcag aattaccaag 


4-4-4-4- 

cgagucEcc u 


agfcaacaatg 


4boU 


ttaacccaaa 


aagtgctgga 


attacgagaa 


taaaaaatac 


aattattatt 


gagaaattaa 


4620 


ctcctacaat 


aggaagatat 


atgaatgttg 


ccacaaaaaa 


cygciciCciy uci 


+— 4— /-v ^ 4— —j 4— 

U L-cly cl L dddL 


4o oU 


atgggatcac 


agaagtaatt 


attcaaagta 


ccagaaactt 


tgtaatatta 


ttactacatg 


4740 


atgcaaatgt 


tactatagaa 


tgtccatttt 


ctggagaaat 


atttacaaat 


acaggtaata 


4800 


ttacagttat 


tggcccagta 


actcacaatt 


ctaaacttat 


fctcaaactfct 


— _—_.l_ 4- — . — 4_ i_ 

ggttcagtxt 


4860 


atgttggtaa 


tatatctcat 


cggtcaaatg 


cattagcaat 


agataacagc 


cgcaccgcau 


A QO A 

4 yz u 


cttcacttgg 


gcatgtcaca 


atttatggca 


aagttagtaa 


dLCcaacauc 


actacttcta 


/t Q O A 

4 y o u 


catcagatgc 


aatatcaata 


cataactcaa 


tatcatggtt 


Lyacaaacta 


ac Lxccxgca 


C A /I A 


acaccaaaac 


tttagcatct 


cgcaaaacat 


aaattatata 


caaguutcau 


4- — » 4— — 4~ 4— 4— J— 

tacggttxgt: 


5100 


tacctttata 


tagaaaacag 


tagattgagt 


ttaaaatata 


tcagtatcaa 


uatauagege 


C 1 £ A 

5160 


atattaagtt 


taaaaatata 


tagaacaata 


tattaaatac 


aacgc uuuga 


eg etc caeca 


CO O A 


tgtttatttt 


taagcttaaa 


acttagatat 


gtatttaacc 


ctaaactata 


aaagtagatg 


5280 


aagtctttgt 


gctaaataca 


aattttatag 


attattaaaa 


aagtaaaaaa 


taagatgaca 


5340 


taattttact 


atttatagta attgaaaatt 


tcaataccta 


tttatctaac 


ctaaagattt 


5400 


tttaattaaa 


aaaacaatat 


tctttaaagt 


tttaaatata 


taaagtgttt 


attaagtaca 


5460 


tagtttatat 


taagctacat 


gttttttatg 


caataaaatc 


ttcacttaac 


ttaaatttct 


5520 
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aatttacaaa 
tttataggag 
aagaaactac 
atcttactaa 
aaacaagaat 
aaggtaataa 
aaccagaaat 
cccatactca 
gtagatggtg 
ctttgctttt 
tataaggcta 
tcttcagatc 



atgatatttt 
ttataagttt 
ctattatata 
aagaatttaa 
atgcatccaa 
ttctacaact 
taaataattt 
ataaagtata 
taataaagaa 
tgtagataga 
tagatagcaa 



ttgagttttt 
ttataataaa 
tgatcctaaa 
acacatatcc 
aaattcaact 
tgaatactaa 
ctcaaagtat 
tgtaattaat 
aggtataaag 
tagtacacac 
tcatgagata 



atacctataa 
aaaaatacaa 
attctatata 
aatcatattc 
attctctgtc 
ataaaatcac 
ggtatcacgc 
gtataaatta 
ttagtagaag 
ggagttgaag 
attcctgtat 



cattatttat 
aagatattct 
aatacagaat 
acaaatcata 
acactaaatt 
ttataaaaaa 
ctattataga 
tagtaatttt 
tttagcagta 
ctgagacctt 
taaataagat 



ccaacaccca 
aagattaaag 
tttcacactt 
tatgtattat 
ccataattta 
tcaatcatta 
aaataacata 
attgcgtgta 
tgtgaaagtt 
agcaaatgtg 
agatttagcg 



5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6190 



ry 



<210> 20 
<211> 975 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminant i urn) 
<220> 

<221> misc_f eature 
<222> (1) . • (975) 

<223> Complement to SEQ ID NO:19, nucleotides 1835.. 2809 
Hypothetical ribonucleoside reductase, beta chain 
Product = " 6hworf 1 " 



<400> 20 
ctaatgatct 

tactctattt 

caaagggttc 

tgcaatatat 

agcaaatgcc 

caattccttt 

taatctaatt 

tcccatgcct 



tcaaatgctt 
tcaaagaaat 
ttatttgcgc 
cttatatatt 
aaattaataa 
ttaagatcat 
atcgactcag 
ttcattttcc 



cttcccacgt 
tagtgtgctc 
tgtatatagg 
ctttaacctc 
actcatcttc 
catcccatat 
tatgtaatgt 
caaaacgttg 



tccttcagta 
tacaccattt 
ctctaaattt 
ctgagcagac 
taaagttaca 
ttcataattt 
ttcatcacga 
aaaatttagt 



gcagcacgtg 
agaatttcat 
aactgtatta 
aaaccttcaa 
ataacactac 
tcttgaataa 
acagaccaag 
aaaattgcaa 



tatactctgt 
ccaaccacaa 
gccttctatt 
catcaccaca 
atgcttcata 
aagtattaaa 
caataatttg 
atgaagcaaa 



60 
120 
180 
240 
300 
360 
420 
480 
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caattgtaaa ccttctgtaa aggcaccaaa aactgctaaa gtttttgcta catgcctttt 540 

gtcattcttt ctacactctt caaaccgttg catgtagtca tatttctttt tcataacctc 600 

aaatttcaaa aacgcctgat actctatttc tggcatccca atagtatcca ataagtaaga 660 

ataagcagca atatgtatag tttccatatt tgaaaatgca gataacatca tacatatttc 720 

cgttggctta aatatatttg aataatgttt catataacag ttattaactt cgatatcagc 780 

ctgtgtaaaa aaacgaaaaa tttgtactaa aaggttcttt tccttatcag aaagtacagt 840 

cttccaatct tgaacatcat ctgcaagagg cacttcttca ggcaaccagt gtatcctctg 900 

ctgacataac catgcatcat acgcccaggg ataattaaac ggtttataaa ttggtctaga 960 

atctagtaat gacat 975 



<210> 21 

y <211> 1947 

•W <212> DNA 

US <213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 

p <220> 

.yj <221> CDS 

H <222> (1) . . (1947) 

" <223> Corresponds to SEQ ID NO:19, nucleotides 3126.. 5072 

m Product a "6hworf2" 



s • 

[| <400> 21 

O atg eta ggc aat tct caa gaa teg agt ate tea agt gaa aca ctt gaa 4 8 

O Met Leu Gly Asn Ser Gin Glu Ser Ser He Ser Ser Glu Thr Leu Glu 

TU 1 5 10 15 

ata ttt gca gac tct cag att cac ata aca gag gaa caa tta aaa ata 96 
He Phe Ala Asp Ser Gin He His He Thr Glu Glu Gin Leu Lys He 
20 25 30 

tat ata aag aat ctt ata gat aac tta tat gta tat aac eta eta gat 144 
Tyr lie Lys Asn Leu He Asp Asn Leu Tyr Val Tyr Asn Leu Leu Asp 
35 40 45 

cct gga aat get ata cca ttg tct att ata gca atg eta ggt eta cat 192 
Pro Gly Asn Ala He Pro Leu Ser He He Ala Met Leu Gly Leu His 
50 55 60 

tea gat ttt cat tea ttt aaa aaa gca gta eta gat act ctt tct gga 240 
Ser Asp Phe His Ser Phe Lys Lys Ala Val Leu Asp Thr Leu Ser Gly 
65 70 75 80 

tac aaa aat tct gtc cat agt ttt ctt gca cag tct aca ata att gac 2 88 

Tyr Lys Asn Ser Val His Ser Phe Leu Ala Gin Ser Thr He He Asp 
85 90 95 
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agg tct gaa tct tta aga gca gaa cca aat cac tgc tta tat tea tta 
Arg Ser Glu Ser Leu Arg Ala Glu Pro Asn His Cys Leu Tyr Ser Leu 
100 105 110 

cca cct ctt ttg gat aaa aga act tea gaa gat atg tgg aat gat att 
Pro Pro Leu Leu Asp Lys Arg Thr Ser Glu Asp Met Trp Asn Asp lie 
115 120 125 

aaa gaa tta cac ata tta tat cac caa tat ata att aac gta tct gta 
Lys Glu Leu His lie Leu Tyr His Gin Tyr lie lie Asn Val Ser Val 
130 135 140 

gat aaa agt act aat get ata age aat aca gta aat get cca ggc acc 
Asp Lys Ser Thr Asn Ala lie Ser Asn Thr Val Asn Ala Pro Gly Thr 
145 150 155 160 

aaa aca tgt tct att aag ata teg tat act aat cca tta aga cag cat 
Lys Thr Cys Ser lie Lys lie Ser Tyr Thr Asn Pro Leu Arg Gin His 



'S3 165 170 175 

C3 Eft a cac ta t ttt aca tta aaa aca ctt att gaa tat tac aac act caa 

y, Val His Tyr Phe Thr Leu Lys Thr Leu lie Glu Tyr Tyr Asn Thr Gin 

180 185 190 



caa aca tea tta aca ggt cac aga tea att gat gat caa caa gaa get 
Gin Thr Ser Leu Thr Gly His Arg Ser lie Asp Asp Gin Gin Glu Ala 
195 200 205 

get gtt act ttg ttt aaa gaa aca tta gaa gaa aaa ttt tgc aaa gga 
Ala Val Thr Leu Phe Lys Glu Thr Leu Glu Glu Lys Phe Cys Lys Gly 
210 215 220 

tta aaa aat aaa ata ttt ttt aat tat gca caa tat tta aaa agt eta 
Leu Lys Asn Lys lie Phe Phe Asn Tyr Ala Gin Tyr Leu Lys Ser Leu 
225 230 235 240 

ttt act ate gta aca tea aat cca aaa gta gac tat acc ctt cca caa 
Phe Thr lie Val Thr Ser Asn Pro Lys Val Asp Tyr Thr Leu Pro Gin 
245 250 255 

aat ata tat aga tat tgt gaa aca aga aga atg gta att tea aaa ata 
Asn lie Tyr Arg Tyr Cys Glu Thr Arg Arg Met Val lie Ser Lys lie 
260 265 270 

aca cat gat ata att cct ata tea gat cca gga act gat ata cgt att 
Thr His Asp lie lie Pro lie Ser Asp Pro Gly Thr Asp lie Arg lie 
275 280 285 

tat tgt gat ata cca gag tat gta acc gta tta tea gaa aca agt aac 
Tyr Cys Asp lie Pro Glu Tyr Val Thr Val Leu Ser Glu Thr Ser Asn 
290 295 300 

att act ata tac ggg aaa gaa gta ctt ggt aaa gtt tat age ata tat 
lie Thr lie Tyr Gly Lys Glu Val Leu Gly Lys Val Tyr Ser lie Tyr 



UF-299XC1 
336 

384 

432 

480 

528 

576 

624 

672 

720 

768 

816 

864 

912 

960 
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Thr Arg Asn Phe Val lie Leu Leu Leu His Asp Ala Asn Val Thr lie 
530 535 540 

gaa tgt cca ttt tct gga gaa ata ttt aca aat aca ggt aat att aca 1680 
Glu Cys Pro Phe Ser Gly Glu He Phe Thr Asn Thr Gly Asn He Thr 
545 550 555 560 

gtt att ggc cca gta act cac aat tct aaa ctt att tea aac ttt ggt 1728 
Val He Gly Pro Val Thr His Asn Ser Lys Leu He Ser Asn Phe Gly 
565 570 575 

tea gtt tat gtt ggt aat ata tct cat egg tea aat gca tta gca ata 1776 
Ser Val Tyr Val Gly Asn He Ser His Arg Ser Asn Ala Leu Ala He 
580 585 590 

gat aac age cgt att gta tct tea ctt ggg cat gtc aca att tat ggc 1824 
Asp Asn Ser Arg He Val Ser Ser Leu Gly His Val Thr He Tyr Gly 
595 600 605 

aaa gtt agt aaa tec aat att act act tct aca tea gat gca ata tea 1872 
Lys Val Ser Lys Ser Asn He Thr Thr Ser Thr Ser Asp Ala He Ser 
610 615 620 

ata cat aac tea ata tea tgg ttt gat aaa eta act tct tgt aac acc 192 0 

He His Asn Ser He Ser Trp Phe Asp Lys Leu Thr Ser Cys Asn Thr 
|S 625 630 635 640 

aaa act tta gca tct cgc aaa aca taa 1947 
? Lys Thr Leu Ala Ser Arg Lys Thr 
O ~ 645 

ru 
ru 

-P| <210> 22 
5 <211> 648 
y <212> PRT 

'* y <213> Ehrlichia ruminant i urn (formerly Cowdria ruminantium) 
<400> 22 

Met Leu Gly Asn Ser Gin Glu Ser Ser He Ser Ser Glu Thr Leu Glu 
15 10 15 



ft* 



He Phe Ala Asp Ser Gin He His He Thr Glu Glu Gin Leu Lys He 
20 25 30 



Tyr He Lys Asn Leu He Asp Asn Leu Tyr Val Tyr Asn Leu Leu Asp 
35 40 45 



Pro Gly Asn Ala He Pro Leu Ser He He Ala Met Leu Gly Leu His 
50 55 60 
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Ser Asp Phe His Ser Phe Lys Lys Ala Val Leu Asp Thr Leu Ser Gly 

65 70 75 80 



Tyr Lys Asn Ser Val His Ser Phe Leu Ala Gin Ser Thr lie lie Asp 
85 90 95 



Arg Ser Glu Ser Leu Arg Ala Glu Pro Asn His Cys Leu Tyr Ser Leu 
100 105 110 



Pro Pro Leu Leu Asp Lys Arg Thr Ser Glu Asp Met Trp Asn Asp lie 
115 120 125 



Lys Glu Leu His lie Leu Tyr His Gin Tyr lie lie Asn Val Ser Val 

I , 130 135 140 

ts? 

^ Asp Lys Ser Thr Asn Ala lie Ser Asn Thr Val Asn Ala Pro Gly Thr 
€0 145 150 155 160 

IJI Lys Thr Cys Ser lie Lys lie Ser Tyr Thr Asn Pro Leu Arg Gin His 
U 165 170 175 

v 

180 185 190 



Val His Tyr Phe Thr Leu Lys Thr Leu lie Glu Tyr Tyr Asn Thr Gin 

nJ ~ ' 

w 

p Gin Thr Ser Leu Thr Gly His Arg Ser lie Asp Asp Gin Gin Glu Ala 
jy 195 200 205 



Ala Val Thr Leu Phe Lys Glu Thr Leu Glu Glu Lys Phe Cys Lys Gly 
210 215 220 



Leu Lys Asn Lys lie Phe Phe Asn Tyr Ala Gin Tyr Leu Lys Ser Leu 
225 230 235 240 



Phe Thr lie Val Thr Ser Asn Pro Lys Val Asp Tyr Thr Leu Pro Gin 
245 250 255 



Asn lie Tyr Arg Tyr Cys Glu Thr Arg Arg Met Val lie Ser Lys lie 
260 265 270 



Thr His Asp lie lie Pro lie Ser Asp Pro Gly Thr Asp lie Arg lie 
275 280 285 
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Tyr Cys Asp lie Pro Glu Tyr Val Thr Val Leu Ser Glu Thr Ser Asn 
290 295 300 



lie Thr lie Tyr Gly Lys Glu Val Leu Gly Lys Val Tyr Ser lie Tyr 
305 310 315 320 



Gly Thr lie lie lie Lys Asn Asn Met Pro His Asn Glu Arg Glu lie 
325 330 335 



Ser Ser Arg lie Cys Ser Leu Phe Gly Arg Val lie lie Asn Gly Arg 
340 345 350 



lie Leu Asn Arg Lys His Thr lie Pro Ser lie Phe Glu lie Asn Asn 
355 360 365 

S3 

p His Asn Thr Tyr Leu Ser Leu Lys Tyr Asn Ser lie Leu Thr Lys lie 
pj 370 375 380 

is 

in Thr Ser Ser Ser Val Gly Ser Val Asn Glu Glu Lys Lys Ser Gin lie 
f ; f 385 390 395 400 

■S3 Phe Glu lie Ser Arg Asp Thr lie Leu Asn Ser Thr Asn Tyr Gin Arg 
fU 405 410 415 

ru 
o 

g Asn lie Ser Asn Leu Lys lie Glu Leu His Asn Pro Asp Glu Gin Leu 
pj 420 425 430 

Thr Ala Thr Val lie Ser Leu Asp Leu Lys Asp His Pro Leu Pro lie 
435 440 445 



Thr Asn Asn Asn Thr lie Pro Asn lie Leu Ser Leu Thr Asp Asn His 
450 455 460 



Ala Thr Asp Ser Glu Leu Pro Ser Glu Phe Phe Ser Asn Asn Val Asn 
465 470 475 480 



Pro Lys Ser Ala Gly lie Thr Arg lie Lys Asn Thr lie lie lie Glu 
485 490 495 



Lys Leu Thr Pro Thr lie Gly Arg Tyr Met Asn Val Ala Thr Lys Asn 
500 505 510 
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~1 g 



ru 



Gly Thr Val Leu Asp Lys Tyr Gly lie Thr Glu Val lie lie Gin Ser 
515 520 525 



Thr Arg Asn Phe Val lie Leu Leu Leu His Asp Ala Asn Val Thr lie 
530 535 540 



Glu Cys Pro Phe Ser Gly Glu lie Phe Thr Asn Thr Gly Asn lie Thr 
545 550 555 560 



Val lie Gly Pro Val Thr His Asn Ser Lys Leu lie Ser Asn Phe Gly 
565 570 575 



Ser Val Tyr Val Gly Asn lie Ser His Arg Ser Asn Ala Leu Ala lie 



P 580 585 590 

m 

jy. Asp Asn Ser Arg lie Val Ser Ser Leu Gly His Val Thr lie Tyr Gly 
Fl 595 600 605 

1 irs 

m . 

Lys Val Ser Lys Ser Asn lie Thr Thr Ser Thr Ser Asp Ala lie Ser 
L 610 615 620 



lie His Asn Ser lie Ser Trp Phe Asp Lys Leu Thr Ser Cys Asn Thr 
625 630 635 640 



Lys Thr Leu Ala Ser Arg Lys Thr 
645 



<210> 23 
<211> 2778 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 




<400> 23 
gatctacaaa 


taaagtcagc 


aaaaccacta 


actataagcc 


ttcttggcgc 


atttacaata 


60 


atatctacat 


ctatatatat 


agctttcggt 


aaatgagctt 


ttaatgactt 


tttgttacca 


120 


ccactaaatg 


ttatagatgc 


atttgatgaa 


ctatacccat 


tcatagaagg 


agctgtagga 


180 


aatgaaatat 


aatttttatt 


tgtaatgtaa 


ctcacatatt 


tacaaagatc 


atttattgtg 


240 


ccactaccaa 


aagatactaa 


aatatcagca 


tcttgtgatt 


tttctgtaat 


taattctact 


300 


aacgtttgag 


atgcacaata 


tttttgcagg 


attataaaat 


ttttaaaagt 


attaaataca 


360 
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actttattta ataaagcagc agtatttaca 
tgcctaataa tatcacatat gttagaactg 
atattaacta ctgaacttaa ttcataaaaa 
ttatcataca taataaaaaa acaagctata 
aaaaatctct tatagtaaag tataccaata 
tttaaaatat taattttttt tttacaatac 
ctacaaatac cagtgtactg ctaattcaac 
aattaaaaaa taactattct agccagtgtt 
caacttaaag aaacaaaata ctattaaaat 
ataataacca tcaatgttta taatttatgt 
cactttatgt atatattaca aatttttgaa 
gtcattttaa gtttatcaca acataggaaa 
atttaaataa tacaatcaac aaataaacac 
aacatataga taaataaaaa ttcaacataa 
tttgaatata ggaacattaa taacctacta 
aacaaaatac tcatttttaa tttatattaa 
accattataa agaaatatat atacttgaga 
ttaatatagt tgccttatct acataactgc 
taagaatagc aaaattttac tttatatgtg 
cttagatcag tttaggattt ccactatatt 
tgattttact aatgcctcat tatttatggt 
ctatgttgga ttaaggaaag aaagtgttat 
tatttatgat tttattgttt ctacaataga 
cgtaccatta gtttttacaa tatttacatt 
accattaggg ttcactgtaa caagtcatat 
attcataagt gtaacattca taggatttaa 
gttaccacaa ggcacaccaa tgtggttagc 



tcagctacta taaaagcaca attaccatgc 
atttttctat caatatatat attatctata 
tttttatcaa gcaaaacttg ctttagaaac 
tgctattatt gtaacttaat agctaagttt 
aaactaaatc ttagaaaaaa ctttctcaaa 
gatactagaa cacacacata tattagttaa 
atataagtca ttgcttataa taacattatt 
catcacacta tgtcatttta cagtagatca 
aacacattaa aagcatatca ataatactta 
aaaataaaaa acttttattc ttaatcatta 
caataataaa ttaaactatc aagaatagtt 
ttctatatcc ctattataag taacatatat 
actacaactg ataaggttac acctactata 
ctatcaccaa tataagacaa atactgtttt 
taaatgtttc taactttaag tatagtacaa 
atatatatat tttaactaca taaattaatt 
attatcaaaa tatttatctt actatctcaa 
aattgactaa cttatcacag ttgatatgat 
tttatatgga gactagatgt cagcaaatcc 
caagctacct gatattggcg aatataatat 
attatccaca tttttaatct ccttgtcttg 
tccgaatcca ttacaatcaa taatagaaat 
aagtaatgta ggtaaggaag gattacaata 
cattctagta tgtaatctct taggtatatt 
tgcagtaaca tttgcaatat caatgattgt 
acaccaagga actcatttcc ttcatatatt 
acctatgatg gtcttaattg aattatttgc 
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o 

yi 



ctattgcgca 


cgccctgtaa 


gcctatcaat 


acgactcgct 


gctaatatga 


tagctggcca 


2040 


tactattatc 


aaggttatag 


caggattcgt 


tataaatatg 


aatatatttt 


taacaccttt 


2100 


acctatagca 


ttcattataa 


tacttattgg 


gtttgaaata 


ttcgttgcaa 


tcttacaggc 


2160 


atacattttt 


acagtactca 


cttgtgtgta 


cttatcagat 


gcagtaaata 


agcactaaat 


2220 


tttagcgatt 


gacttcgtat 


aatgatctac 


ttataattct 


tctagctttt 


tataaaggta 


2280 


agagtgtatg 


gattctttaa 


agtttattgc 


tgtagggtta 


agtgtttttg 


gtatggttgc 


2340 


ttctgcttta 


ggggttgcaa 


atatattttc 


tactatgcta 


aatggattag 


cacgtaatcc 


2400 


tgaaacagaa 


gataaactaa 


aaaaatatgt 


ttatactggt 


gctgctttag 


ttgaagcaat 


2460 


gggtttattt 


tctttcctat 


tagccctatt 


actaattttt 


gtagcctaat 


gtagatttat 


2520 


ggacacaata 


ccacagttag 


atatatcttc 


ttatccttct 


cagttttttt 


ggtttttttt 


2580 


atcttttagt 


gttttgtaca 


ttataattag 


taaaaatgtg 


ctgccaaaga 


ttgaaaatat 


2640 


agtaagaaag 


aggtataata 


ttataagatg 


ttctattgat 


tctgttaagg 


gtgatttaag 


2700 


ccatgcgcag 


caagagttag 


ataaacagct 


gctaaagctt 


actgcagtac 


aagcagaagt 


2760 


agatagaatt 


atacgatc 










2778 





<210> 


24 


ru 


<211> 


551 


ru 


<212> 


DNA 




<213> 


Ehrlichia ruminant ium 


|. 


<220> 






<221> 


misc feature 




<222> 


(1) . . (551) 



<223> Complement to SEQ ID NO:23, nucleotides <1..551 
Hypothetical AraM protein 
Product = "9hworfli ,! 



<400> 24 

gatctacaaa taaagtcagc aaaaccacta actataagcc ttcttggcgc atttacaata 60 

atatctacat ctatatatat agctttcggt aaatgagctt ttaatgactt tttgttacca 120 

ccactaaatg ttatagatgc atttgatgaa ctatacccat tcatagaagg agctgtagga 180 

aatgaaatat aatttttatt tgtaatgtaa ctcacatatt tacaaagatc atttattgtg 240 

ccactaccaa aagatactaa aatatcagca tcttgtgatt tttctgtaat taattctact 300 

aacgtttgag atgcacaata tttttgcagg attataaaat ttttaaaagt attaaataca 360 
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actttattta ataaagcagc agtatttaca tcagctacta taaaagcaca attaccatgc 420 

tgcctaataa tatcacatat gttagaactg atttttctat caatatatat attatctata 480 

atattaacta ctgaacttaa ttcataaaaa tttttatcaa gcaaaacttg ctttagaaac 540 

ttatcataca t 551 



<210> 25 

<211> 732 

<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<220> 

<221> CDS 

<222> (1) . . (732) 

<223> Corresponds to SEQ ID N0:23, nucleotides 1487.. 2218 



b 




Hypothetical ATP 


synthase A chain 
















Product : 


= "9hworf2" 






















CO 


<400> 


25 
































atg 


tea 


gca 


aat 


ccc 


tta 


gat 


cag 


ttt 


agg 


att 


tec 


act 


ata 


ttc 


aag 


48 




Met 


Ser 


i-l-Lcl 


Asn 


Pro 


Leu 


Asp 


Gin 


Phe 


Arg 


He 


Ser 


Thr 


He 


Phe 


Lys 




n 


1 








5 










10 










15 








eta 


cct 


gat 


att 


ggc 


gaa 


tat 


aat 


att 


gat 


ttt 


act 


aat 


qcc 


tea 


tta 


96 


Leu 


Pro 


Asp 


He 


Gly 


Glu 


Tyr 


Asn 


He 


Asp 


Phe 


Thr 


Asn 


Ala 


Ser 


Leu 




fu 








20 










25 










30 










ttt 


atg 


gta 


tta 


tec 


aca 


ttt 


tta 


ate 


tec 


ttg 


tct 


tgc 


tat 


gtt 


gga 


144 




Phe 


Met 


Val 


Leu 


Ser 


Thr 


Phe 


Leu 


He 


Ser 


Leu 


Ser 


Cys 


Tyr 


Val Gly 










35 










40 










45 












tta 


agg 


aaa 


gaa 


agt 


gtt 


att 


ccg 


aat 


cca 


tta 


caa 


tea 


ata 


ata 


gaa 


192 




Leu 


Arg 
50 


Lys 


Glu 


Ser 


Val 


He 
55 


Pro 


Asn 


Pro 


Leu 


Gin 
60 


Ser 


He 


He 


Glu 






att 


att 


tat 


gat 


ttt 


att 


gtt 


tct 


aca 


ata 


gaa 


agt 


aat 


gta 


ggt 


aag 


240 




He 


He 


Tyr 


Asp 


Phe 


He 


Val 


Ser 


Thr 


He 


Glu 


Ser 


Asn 


Val 


Gly Lys 






65 










70 










75 










80 






gaa 


gga 


tta 


caa 


tac 


gta 


cca 


tta 


gtt 


ttt 


aca 


ata 


ttt 


aca 


ttc 


att 


288 




Glu 


Gly 


Leu 


Gin 


Tyr 
85 


Val 


Pro 


Leu 


Val 


Phe 
90 


Thr 


He 


Phe 


Thr 


Phe 
95 


He 






eta 


gta 


tgt 


aat 


etc 


tta 


ggt 


ata 


tta 


cca 


tta 


ggg 


ttc 


act 


gta 


aca 


336 




Leu 


Val 


Cys 


Asn 


Leu 


Leu 


Gly 


He 


Leu 


Pro 


Leu 


Gly Phe 


Thr 


Val 


Thr 












100 










105 










110 










agt 


cat 


att 


gca 


gta 


aca 


ttt 


gca 


ata 


tea 


atg 


att 


gta 


ttc 


ata 


agt 


384 




Ser 


His 


He 
115 


Ala 


Val 


Thr 


Phe 


Ala 
120 


He 


Ser 


Met 


He 


Val 
125 


Phe 


He 


Ser 
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5^ 



to 



O 



gta aca ttc ata gga ttt aaa cac caa gga act cat ttc ctt cat ata 432 
Val Thr Phe He Gly Phe Lys His Gin Gly Thr His Phe Leu His He 
130 135 140 

ttg tta cca caa ggc aca cca atg tgg tta gca cct atg atg gtc tta 480 

Leu Leu Pro Gin Gly Thr Pro Met Trp Leu Ala Pro Met Met Val Leu 

145 150 155 160 

att gaa tta ttt gcc tat tgc gca cgc cct gta age eta tea ata cga 528 

He Glu Leu Phe Ala Tyr Cys Ala Arg Pro Val Ser Leu Ser He Arg 

165 170 175 

etc get get aat atg ata get ggc cat act att ate aag gtt ata gca 576 

Leu Ala Ala Asn Met He Ala Gly His Thr He He Lys Val He Ala 
180 185 190 

gga ttc gtt ata aat atg aat ata ttt tta aca cct tta cct ata gca 624 

Gly Phe Val He Asn Met Asn He Phe Leu Thr Pro Leu Pro He Ala 
195 200 205 

ttc att ata ata ctt att ggg ttt gaa ata ttc gtt gca ate tta cag 672 

Phe He He He Leu He Gly Phe Glu He Phe Val Ala He Leu Gin 
210 215 220 

gca tac att ttt aca gta etc act tgt gtg tac tta tea gat gca gta 720 

Ala Tyr He Phe Thr Val Leu Thr Cys Val Tyr Leu Ser Asp Ala Val 

225 230 235 240 

aat aag cac taa 732 
Asn Lys His 



0 <210> 26 

fU <211> 243 

<212> PRT 

<213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 

<400> 26 

Met Ser Ala Asn Pro Leu Asp Gin Phe Arg He Ser Thr He Phe Lys 
1 5 10 15 



Leu Pro Asp He Gly Glu Tyr Asn He Asp Phe Thr Asn Ala Ser Leu 
20 25 30 

Phe Met Val Leu Ser Thr Phe Leu He Ser Leu Ser Cys Tyr Val Gly 
35 40 45 

Leu Arg Lys Glu Ser Val He Pro Asn Pro Leu Gin Ser He He Glu 
50 55 60 
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lie lie Tyr Asp Phe lie Val Ser Thr lie Glu Ser Asn Val Gly Lys 
65 70 75 80 



Glu Gly Leu Gin Tyr Val Pro Leu Val Phe Thr lie Phe Thr Phe lie 
85 90 95 



Leu Val Cys Asn Leu Leu Gly lie Leu Pro Leu Gly Phe Thr Val Thr 
100 105 110 



Ser His He Ala Val Thr Phe Ala He Ser Met He Val Phe He Ser 
115 120 125 



Val Thr Phe He Gly Phe Lys His Gin Gly Thr His Phe Leu His He 
130 135 140 



fg Leu Leu Pro Gin Gly Thr Pro Met Trp Leu Ala Pro Met Met Val Leu 

f: 145 150 155 160 

■jfl He Glu Leu Phe Ala Tyr Cys Ala Arg Pro Val Ser Leu Ser He Arg 

¥* 165 170 175 

fy Leu Ala Ala Asn Met He Ala Gly His Thr He He Lys Val He Ala 

m 180 185 190 

o 

y Gly Phe Val He Asn Met Asn He Phe Leu Thr Pro Leu Pro He Ala 

fU "* 195 200 205 



Phe He He He Leu He Gly Phe Glu He Phe Val Ala He Leu Gin 
210 215 220 



Ala Tyr He Phe Thr Val Leu Thr Cys Val Tyr Leu Ser Asp Ala Val 
225 230 235 240 



Asn Lys His 



<210> 27 
<211> 222 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<220> 
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<221> CDS 

<222> (1)..(222) 

<223> Corresponds to SEQ ID NO:23, nucleotides 2288.. 2509 
Hypothetical ATP synthase C chain 
Product = "9hworf3" 



<400> 27 

atg gat tct tta aag ttt att get gta ggg tta agt gtt ttt ggt atg 4 8 

Met Asp Ser Leu Lys Phe lie Ala Val Gly Leu Ser Val Phe Gly Met 
15 10 15 

gtt get tct get tta ggg gtt gca aat ata ttt tct act atg eta aat 96 
Val Ala Ser Ala Leu Gly Val Ala Asn He Phe Ser Thr Met Leu Asn 
20 25 30 

gga tta gca cgt aat cct gaa aca gaa gat aaa eta aaa aaa tat gtt 144 
Gly Leu Ala Arg Asn Pro Glu Thr Glu Asp Lys Leu Lys Lys Tyr Val 
35 40 45 

tat act ggt get get tta gtt gaa gca atg ggt tta ttt tct ttc eta 192 
Tyr Thr Gly Ala Ala Leu Val Glu Ala Met Gly Leu Phe Ser Phe Leu 
ES 50 55 60 

5 E 

|3 tta gee eta tta eta att ttt gta gee taa 222 

IH Leu Ala Leu Leu Leu He Phe Val Ala 

U 65 70 



<210> 28 

<211> 73 

MJ <212> PRT 

0 <213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 

Q 

ry <4oo> 28 

Met Asp Ser Leu Lys Phe He Ala Val Gly Leu Ser Val Phe Gly Met 
15 10 15 



Val Ala Ser Ala Leu Gly Val Ala Asn He Phe Ser Thr Met Leu Asn 
20 25 30 



Gly Leu Ala Arg Asn Pro Glu Thr Glu Asp Lys Leu Lys Lys Tyr Val 
35 40 45 



Tyr Thr Gly Ala Ala Leu Val Glu Ala Met Gly Leu Phe Ser Phe Leu 
50 55 60 



Leu Ala Leu Leu Leu He Phe Val Ala 
65 70 
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<210> 29 
<211> 261 
<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminantium) 
<220> 

<221> CDS 

<222> (1) . . (261) 

<223> Corresponds to SEQ ID NO:23, nucleotides 2519..>2778 
Hypothetical ATP synthase B chain 
Product = " 9hworf 4i " 



<220> 

< 2 2 1 > mi s cofeature 

<222> (261) . . (261) 

<223> n = a, c, g, or t 



"S£ <400> 29 



atg gac aca ata cca cag tta gat ata tct tct tat cct tct cag ttt 48 

68 Met Asp Thr lie Pro Gin Leu Asp lie Ser Ser Tyr Pro Ser Gin Phe 

Mr i 5 10 15 

yi ttt tgg ttt ttt tta tct ttt agt gtt ttg tac att ata att agt aaa 96 

LL Phe Trp Phe Phe Leu Ser Phe Ser Val Leu Tyr lie He He Ser Lys 
2 0 2 5 30 



aat gtg ctg cca aag att gaa aat ata gta aga aag agg tat aat att 144 
Asn Val Leu Pro Lys He Glu Asn lie Val Arg Lys Arg Tyr Asn He 
35 40 45 



ata aga tgt tct att gat tct gtt aag ggt gat tta age cat gcg cag 192 
f|j He Arg Cys Ser He Asp Ser Val Lys Gly Asp Leu Ser His Ala Gin 
50 55 60 

caa gag tta gat aaa cag ctg eta aag ctt act gca gta caa gca gaa 240 
Gin Glu Leu Asp Lys Gin Leu Leu Lys Leu Thr Ala Val Gin Ala Glu 
65 70 75 80 

gta gat aga att ata cga ten 261 
Val Asp Arg He He Arg Xaa 
85 



<210> 


30 




<211> 


87 




<212> 


PRT 




<213> 


Ehrlichia ruminantium 


(formerly Cowdria ruminantium) 


<220> 






<221> 


misc_f eature 




<222> 


(87) . . (87) 




<223> 


The 'Xaa' at location 


87 stands for Ser. 
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<220> 

<221> misc_f eature 

<222> (261) . . (261) 

<223> n = a, c, g, or t 

<400> 30 

Met Asp Thr lie Pro Gin Leu Asp lie Ser Ser Tyr Pro Ser Gin Phe 
15 10 15 



Phe Trp Phe Phe Leu Ser Phe Ser Val Leu Tyr lie lie lie Ser Lys 
20 25 30 



Asn Val Leu Pro Lys He Glu Asn He Val Arg Lys Arg Tyr Asn He 
35 40 45 



He Arg Cys Ser He Asp Ser Val Lys Gly Asp Leu Ser His Ala Gin 
50 55 60 



O Gin Glu Leu Asp Lys Gin Leu Leu Lys Leu Thr Ala Val Gin Ala Glu 
LB 65 ~ ~ 70 75 80 



85 



Val Asp Arg He He Arg Xaa 

m 
m 

W <210> 31 
C9 <211> 3814 
fU <212> DNA 



<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
<400> 31 

gatcgaggcc ccgcggaagc tggaatcgat catgacccgc gcgtcggtca tggcggccgc 60 

gacacgaacc tggccgacgg tgccgaccga gcgctcgggc gcgggggcgg agatggcggg 120 

gggaggcggg ggaagagcct gcatcattcc ggcactccgg gcgcgaaggc gaacaggtcc 180 

gacggccgca cgaacagttc caggcccatc tggatgccga ccagcaggac gatcagcgcc 240 

agaagcatac gcagtacgtc cggccggaac cggcccgaca gcctcgcccc gtactgggcc 300 

cccacgaccc caccgaccag caggatggtc gacaggacga tgtcgacggt ctggttgcgg 360 

cccgcctgaa gaatggtggt catggcggtg acgatgatga tctggaacag gctggtgccc 420 

accacgaccc cggccttcat ccgcagcaca tagagcatgg ccggcaccag aatgaagccg 480 

ccgcccaccc ccatgatggc ggacaacaca ccggcgaaac cgcccagcgc gaacggggga 540 
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atggcgctga 

— > -J 3 3 


tgtagaggcc 

3 3 ~j ~j 


egageggggg 

3 3*33333 




cacatcgggc 


qqcqqcqttc 


qcqqtqcqqc 




tqqccqaqqc 

3 3 3 3 3 


tctcgtagag 


catcaqqatq 

3 3 ZP ^"3 




accgctaccg 


ccatgtccgc 


ctgacccagc 




agcagcgcgc 


cgaccacacc 


acccagggcc 




ttctggctgg 


tgtagctgat 


cacgcccgag 




ctggccaccg 


caaccaacaa 


caaaattcca 

*w ^ L- w X** 






t* a ppaa araa 


i - ccaaarr} pa 








P t* PaaPCf 3 1" P 


5 s 
fx* 


acrr't'dcrs act* 


a a aapt - a aap 
y a y y ^— ciy y w 


cr p p cjcj a a a era 

y y y ciciciy y 


0 

CO 


aL.uy y a uyy l. 




r* o a f~ rr r* a P a 




k,yy i_. y oy ct^-. w 




v„ciy t»y LUL.y u 


if""**: 


cy dgciv_o(_y c 


a cici f~* /~t \~ r*r~f2x 

ciyy (_y c tctja 


LyyCL-yaL uy 


™;„: 




L. ty uctyy \-» L. L. 


nnnh r~> a mri™ f 

oyy uv-»ciyy 


ri ^ 


y cty u c L.y y cy 


dLy L. CyclciC 


r<tf*r* r^t" /■'na p* 

y y LLd toy cat* 


y ct l. cty y y ^l. 


ll L.y v^civ^y y u 


hphrrrrfaarr 
l. L.y^_ycictk-^ 


0 




r* r* cr p aa cr p cr t* 

^v^y ^.yyy ^>y l» 


pcrr*r*pr , cra't - p 

\— ^- v~» 3 3 




ctcaaggtcc 


acggccaggc 


pat~ fappa pp 




ggccggggtg 


tagceggtet 


yyy^y^'-^y 




ggcgtccagc 


tggaccatcg 


cctactaata 




cgcaggctcg 


cteggaacaa 


y y yy y 




cggcaggccg ggaatattca 


yyuuuy c*u^v- 




ggcggtcagc 


ageaeggcaa 


tggecgaage 




cttgcccgcc 


tgcttttcca 


gccgttcctg 




gaagcccgaa 


C999ccggag 


cctcgacggc 




gatggtctgg 


egggtcgagg 


a99c.gcgacc 




atcgacgaag 


tccgtttcgc 


egtcgaaate 



aagegcatet teageggcag gccatacagc 600 

accacctcgc cgcgcacccg cctcaggatc 660 

ccgatcgtgc cgaggaacag cagataggac 720 

agaegcagat ageggaacag ttccaccccc 780 

atgaccccgc egatgegata gtccaccgcc 84 0 

gtcgaggagg egacgaegtg gctggcctgg 900 

agaaagatca ggategggge catcaggaag 960 

aatccgaccg tcgcgcccag cagaaccagg 1020 

ggcagataga tatccaaagg acgcgccttc 1080 

egacgaegga agtggttgtg tcctagaccc 114 0 

gaaaagtcag cccgccgcgt ceggagegag 12 00 

ccgggcctta ccgcgggccg cggccggcac 12 60 

ggegtcgata tccccggcgc gegatgegat 1320 

gggcgtaatg ccgacgtctc eggtctcata 1380 

cagtccgcgc tcggccgagc gtttcageca 144 0 

gccgatgccc tcgaacaggt acatgeegta 1500 

ggccgcgtga cgaacccaga cgegggatte 1560 

gtcatgatac aggctggeca gatgeagctg 162 0 

cttcagggtc tegactgegg cggcgtcctc 1680 

gagcacctct ccgcgggcca gatccteggg 1740 

tgcgatcggt tgagcggttt cccccgctgt 1800 

cgtcagctgt ccggtcgcat aggccccgcc 1860 

gccgagcgcc ttgcgaaccg tgccaccgtc 1920 

aagaegggae ttgccgccgc gcttcaggcc 1980 

gggagccgcc atggccgcac gggcggcgtc 2040 

ctgggccgcc gcagcgcgca gggcccgcgg 2100 

gtcatgaccg cegtcaaagg ccgacggggt 2160 
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P 

in 

IP 5 
s 

I 



cctgtttccg 


ggcgcggtcg 


cctccaaggc 


atccgagacg 


tccgcaccgc 


cgaagccctg 


2220 


gccgaaagcg 


accggagcag 


ccgggatctg 


aaccggcgga 


gcatcgaccg 


gggccggctg 


2280 


ggtggccgcg 


aacggtggcg 


gcgtgaaggc 


ggggatctgc 


ggeggeggge 


cgacttcctc 


2340 


ggccagcgag 


gtcatggtgg 


gtcggctgcc 


gaacggcatc 


ggageggega 


cgggtacctc 


2400 


tgcggtcggt 


gcgaggtcct 


catccacgcg 


ggggccgcgc 


atgaccgcgt 


cgaagatggc 


2460 


gtcggcggtc 


aggacctcgg 


gggtcgcgcg 


ctcgacaggg 


aagggegegg 


ggtccggctc 


2520 


gggcggagcc 


agattcgcgg 


accaggcctg 


ctgctcggca 


tagategggt 


egtcgaagae 


2580 


tgcgtccgag 


aaaggcgcat 


cggggaaggc 


tgtgtccgga 


aaggecgegg 


cccgccaatc 


2640 


gggttccggc 


acggcggcga 


ccgcagtcgg 


aacttcggcc 


eggegttega 


tattgecacg 


2700 


cgcctcggcg 


atcagggccg 


ccgtgcgctc 


ttccgacatc 


cgcatccgct 


cggccagttc 


2760 


gccggaagcg 


cggtcgtagc 


cctgctcgat 


gcgggcggaa 


ctgtcggcga 


gacggcggcc 


2820 


gatatcgtcc 


agcgcctgct 


gcgaccgccg 


ctccgactgg 


gcgatgcgtt 


cgctcagccg 


2880 


gtcggagata 


cgggtgatct 


ccccgcccag 


tttttccagg 


gecagggcat 


gccggtcgtc 


2940 


ggtcgcgatc 


agtcgctgtt 


cgatgccctg 


ggcgaagcgg 


cccatgtcgg 


tctcgacctt 


3000 


gcggctcagc 


tgttcgaaac 


gggccggaac 


ctcggtctcg 


atcgactgga 


cccgaccatt 


3060 


caggttctgg 


gcgatgcgca 


gaacctcgcg 


ccccatcgcc 


tcgaccgcct 


tggcggagcg 


3120 


ttcctccgac 


gccttgacct 


gctcgccgat 


ggccaggacc 


gcgcgctcga 


tccggtccat 


3180 


ccggccttcg 


gtttcggctg 


tatcgagccg 


ccgcatcatc 


teggegegat 


tggcttcaac 


3240 


cgaccggctc 


agggtctcgg 


cgagcttttc 


gaagcgggcg 


gcctcgcgtg 


agccctcggg 


3300 


ctcgacccgg 


gactcggcgg 


cgcgcagccg 


ctgatcgaga 


ccggcgaatg 


aagcctgcag 


3360 


gctgcgcagg 


gcgtcggcgg 


tacggttctg 


ggcctgatcc 


agccgctggc 


cgacctgggc 


3420 


cagaagctcg 


gtaccgacac 


ccgggccggc 


ggccttttcg 


accgcgtcca 


tccgctggcg 


3480 


cagttcattg 


acgcccgagc 


gttgacgctc 


ctcgatatcg 


tagaggegge 


ccgccagcgc 


3540 


ccccatggtg 


gtctcgacct 


tgctgaaggt 


ctcggcggtc 


tgagggcccg 


tttcctgctc 


3600 


gaaccggcgc 


agacgcttgt 


gcccctcgcg 


caactcctcg 


gcgatgtcgt 


caatgegacg 


3660 


accataggcc 


ctgcccgcgt 


cgtcctgccc 


ctccagtcgg 


eggacaagge 


ccgagacggc 


3720 


ctgatcgacc 


ccctggatgg 


cgacggttga 


gcgacgctcg 


geggcttega 


gccgggccgc 


3780 


gatggcatcg 


accgaggccc 


cgaggcgctg 


gate 






3814 
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r "if 



<210> 32 
<211> 810 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 
<220> 

<221> misc_f eature 
<222> (1)..(810) 

<223> Complement to SEQ ID N0:31, nucleotides 144.. 953 
Similar to gas vesicle protein 
Product = n 12hworfl" 



<400> 32 
tcattccggc 


actccgggcg 


cgaaggcgaa 


caggtccgac 


ggccgcacga 


acagttccag 


gcccatctgg 


atgccgacca 


gcaggacgat 


cagcgccaga 


agcatacgca 


gtacgtccgg 


ccggaaccgg 


cccgacagcc 


tcgccccgta 


ctgggccccc 


acgaccccac 


cgaccagcag 


gatggtcgac 


aggacgatgt 


cgacggtctg 


gttgcggccc 


gcctgaagaa 


tggtggtcat 


ggcggtgacg 


atgatgatct 


ggaacaggct 


ggtgcccacc 


acgaccccgg 


ccttcatccg 


cagcacatag 


agcatggccg 


gcaccagaat 


gaagccgccg 


cccaccccca 


tgatggcgga 


caacacaccg 


gcgaaaccgc 


ccagcgcgaa 


cgggggaatg 


gcgctgatgt 


agaggcccga 


gcgggggaag 


cgcatcttca 


gcggcaggcc 


atacagccac 


atcgggcggc 


ggcgttcgcg 


gtgcggcacc 


acctcgccgc 


gcacccgcct 


caggatctgg 


ccgaggctct 


cgtagagcat 


cagggtgccg 


atcgtgccga 


ggaacagcag 


ataggacacc 


gctaccgcca 


tgtccgcctg 


acccagcaga 


cgcagatagc 


ggaacagttc 


cacccccagc 


agcgcgccga 


ccacaccacc 


cagggccatg 


accccgccga 


tgcgatagtc 


caccgccttc 


tggctggtgt 


agctgatcac 


gcccgaggtc 


gaggaggcga 


cgacgtggct 


ggcctggctg 


gccaccgcaa 


ccgacggcgg 


gattccgaga 


aagatcagga 


tcggggccat 









<210> 33 

<211> 2638 

<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<220> 

< 2 2 1 > mi s c_f ea t ur e 

<222> (1)..(2638) 

<223> Complement to SEQ ID NO:31, nucleotides 1177..>3814 
Hypothetical polar organelle development protein 
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120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
810 
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Product = l, 12hworf2i" 
<400> 33 

tcagcccgcc gcgtccggag cgagcggcgc 
cttaccgcgg gccgcggccg gcaccgagac 
gatatccccg gcgcgcgatg cgatcaggta 
aatgccgacg tctccggtct catagagttt 
gcgctcggcc gagcgtttca gccagaccag 
gccctcgaac aggtacatgc cgtagttata 
gtgacgaacc cagacgcggg attcctcaag 
atacaggctg gccagatgca gctgggccgg 

S ggtctcgact gcggcggcgt cctcggcgtc 
ctctccgcgg gccagatcct cgggcgcagg 

Q cggttgagcg gtttcccccg ctgtcggcag 

m 

y, ctgtccggtc gcataggccc cgccggcggt 

^ cgccttgcga accgtgccac cgtccttgcc 

m* ggacttgccg ccgcgcttca ggccgaagcc 

fu 

P cgccatggcc gcacgggcgg cgtcgatggt 

0 

HI cgccgcagcg cgcagggccc gcggatcgac 

accgccgtca aaggccgacg gggtcctgtt 

gacgtccgca ccgccgaagc cctggccgaa 

cggagcatcg accggggccg gctgggtggc 

ctgcggcggc gggccgactt cctcggccag 

catcggagcg gcgacgggta cctctgcggt 

gcgcatgacc gcgtcgaaga tggcgtcggc 

agggaagggc gcggggtccg gctcgggcgg 

ggcatagatc gggtcgtcga agactgcgtc 

cggaaaggcc gcggcccgcc aatcgggttc 

ggcccggcgt tcgatattgc cacgcgcctc 
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gacctggaac cgatcagcgt ccgcccgggc 60 

ccgcaggcgc tcgacggccg actgggcgtc 120 

ccatttgtag gcttcggtca ggtcgggcgt 180 

ggcgacgttg aactggccat cgaccagtcc 240 

ggcctctgca cggttctgcg aaccgccgat 300 

cattccgcgg gcgtcgcccc ggtcggccgc 360 

gtccacggcc aggccgttgc caccgtcatg 42 0 

ggtgtagccg gtctgggcgg cctgcttcag 480 

cagctggacc atcgcctgct ggtagagcac 540 

ctcgctcgga acaatggcca gggctgcgat 600 

gccgggaata ttcaggcccg atcccgtcag 660 

cagcagcacg gcaatggccg aagcgccgag 72 0 

cgcctgcttt tccagccgtt cctgaagacg 780 

cgaacgggcc ggagcctcga cggcgggagc 840 

ctggcgggtc gaggaggcgc gaccctgggc 900 

gaagtccgtt tcgccgtcga aatcgtcatg 960 

tccgggcgcg gtcgcctcca aggcatccga 1020 

agcgaccgga gcagccggga tctgaaccgg 1080 

cgcgaacggt ggcggcgtga aggcggggat 114 0 

cgaggtcatg gtgggtcggc tgccgaacgg 1200 

cggtgcgagg tcctcatcca cgcgggggcc 1260 

ggtcaggacc tcgggggtcg cgcgctcgac 1320 

agccagattc gcggaccagg cctgctgctc 1380 

cgagaaaggc gcatcgggga aggctgtgtc 1440 

cggcacggcg gcgaccgcag tcggaacttc 1500 

ggcgatcagg gccgccgtgc gctcttccga 1560 

st.txt/DNB/jaj 
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catccgcatc cgctcggcca gttcgccgga agcgcggtcg tagccctgct cgatgcgggc 1620 

ggaactgtcg gcgagacggc ggccgatatc gtccagcgcc tgctgcgacc gccgctccga 1680 

ctgggcgatg cgttcgctca gccggtcgga gatacgggtg atctccccgc ccagtttttc 1740 

cagggccagg gcatgccggt cgtcggtcgc gatcagtcgc tgttcgatgc cctgggcgaa 1800 

gcggcccatg tcggtctcga ccttgcggct cagctgttcg aaacgggccg gaacctcggt 1860 

ctcgatcgac tggacccgac cattcaggtt ctgggcgatg cgcagaacct cgcgccccat 192 0 

cgcctcgacc gccttggcgg agcgttcctc cgacgccttg acctgctcgc cgatggccag 1980 

gaccgcgcgc tcgatccggt ccatccggcc ttcggtttcg gctgtatcga gccgccgcat 2040 

catctcggcg cgattggctt caaccgaccg gctcagggtc tcggcgagct tttcgaagcg 2100 

ggcggcctcg cgtgagccct cgggctcgac ccgggactcg gcggcgcgca gccgctgatc 2160 

gagaccggcg aatgaagcct gcaggctgcg cagggcgtcg gcggtacggt tctgggcctg 222 0 

atccagccgc tggccgacct gggccagaag ctcggtaccg acacccgggc cggcggcctt 2280 

ttcgaccgcg tccatccgct ggcgcagttc attgacgccc gagcgttgac gctcctcgat 234 0 

atcgtagagg cggcccgcca gcgcccccat ggtggtctcg accttgctga aggtctcggc 2400 

ggtctgaggg cccgtttcct gctcgaaccg gcgcagacgc ttgtgcccct cgcgcaactc 2460 

ctcggcgatg tcgtcaatgc gacgaccata ggccctgccc gcgtcgtcct gcccctccag 2520 

tcggcggaca aggcccgaga cggcctgatc gaccccctgg atggcgacgg ttgagcgacg 2580 

ctcggcggct tcgagccggg ccgcgatggc atcgaccgag gccccgaggc gctggatc 2638 



<210> 34 

<211> 1698 

<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
<220> 

<221> CDS 

<222> (1)..(1698) 

<223> Corresponds to SEQ ID NO:31, nucleotides 1594.. 3291 
Product = "12hworf3" 



<400> 34 

atg at a cag get ggc cag atg cag ctg ggc egg ggt gta gec ggt ctg 48 
Met He Gin Ala Gly Gin Met Gin Leu Gly Arg Gly Val Ala Gly Leu 
15 10 15 
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ggc ggc ctg ctt cag ggt etc gac tgc ggc ggc gtc etc ggc gtc cag 

Gly Gly Leu Leu Gin Gly Leu Asp Cys Gly Gly Val Leu Gly Val Gin 

20 25 30 

ctg gac cat cgc ctg ctg gta gag cac etc tec gcg ggc cag ate etc 

Leu Asp His Arg Leu Leu Val Glu His Leu Ser Ala Gly Gin lie Leu 
35 40 45 

ggg cgc agg etc get egg aac aat ggc cag ggc tgc gat egg ttg age 

Gly Arg Arg Leu Ala Arg Asn Asn Gly Gin Gly Cys Asp Arg Leu Ser 
50 55 60 

ggt ttc ccc cgc tgt egg cag gec ggg aat att cag gec cga tec cgt 

Gly Phe Pro Arg Cys Arg Gin Ala Gly Asn He Gin Ala Arg Ser Arg 

65 70 75 80 

cag ctg tec ggt cgc ata ggc ccc gee ggc ggt cag cag cac ggc aat 

Gin Leu Ser Gly Arg He Gly Pro Ala Gly Gly Gin Gin His Gly Asn 
85 90 95 

ggc cga age gec gag cgc ctt gcg aac cgt gec acc gtc ctt gee cgc 

Gly Arg Ser Ala Glu Arg Leu Ala Asn Arg Ala Thr Val Leu Ala Arg 

100 105 110 

ctg ctt ttc cag ccg ttc ctg aag acg gga ctt gee gee gcg ctt cag 

Leu Leu Phe Gin Pro Phe Leu Lys Thr Gly Leu Ala Ala Ala Leu Gin 
115 120 125 

gee gaa gee cga acg ggc egg age etc gac ggc ggg age cgc cat ggc 

Ala Glu Ala Arg Thr Gly Arg Ser Leu Asp Gly Gly Ser Arg His Gly 
130 135 140 

cgc acg ggc ggc gtc gat ggt ctg gcg ggt cga gga ggc gcg acc ctg 

Arg Thr Gly Gly Val Asp Gly Leu Ala Gly Arg Gly Gly Ala Thr Leu 

145 150 155 160 

ggc cgc cgc age gcg cag ggc ccg egg ate gac gaa gtc cgt ttc gee 

Gly Arg Arg Ser Ala Gin Gly Pro Arg He Asp Glu Val Arg Phe Ala 
165 170 175 

gtc gaa ate gtc atg acc gec gtc aaa ggc cga egg ggt cct gtt tec 

Val Glu He Val Met Thr Ala Val Lys Gly Arg Arg Gly Pro Val Ser 

180 185 190 

ggg cgc ggt cgc etc caa ggc ate cga gac gtc cgc acc gee gaa gee 

Gly Arg Gly Arg Leu Gin Gly He Arg Asp Val Arg Thr Ala Glu Ala 
195 200 205 

ctg gee gaa age gac egg age age egg gat ctg aac egg egg age ate 

Leu Ala Glu Ser Asp Arg Ser Ser Arg Asp Leu Asn Arg Arg Ser He 
210 215 220 

gac egg ggc egg ctg ggt ggc cgc gaa egg tgg egg cgt gaa ggc ggg 

Asp Arg Gly Arg Leu Gly Gly Arg Glu Arg Trp Arg Arg Glu Gly Gly 

225 230 235 240 
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gat ctg egg egg egg gec gac ttc etc ggc cag cga ggt cat ggt ggg 
Asp Leu Arg Arg Arg Ala Asp Phe Leu Gly Gin Arg Gly His Gly Gly 
245 250 255 

teg get gee gaa egg cat egg age ggc gac ggg tac etc tgc ggt egg 
Ser Ala Ala Glu Arg His Arg Ser Gly Asp Gly Tyr Leu Cys Gly Arg 
260 265 270 

tgc gag gtc etc ate cac gcg ggg gee gcg cat gac cgc gtc gaa gat 
Cys Glu Val Leu He His Ala Gly Ala Ala His Asp Arg Val Glu Asp 
275 280 285 

ggc gtc ggc ggt cag gac etc ggg ggt cgc gcg etc gac agg gaa ggg 
Gly Val Gly Gly Gin Asp Leu Gly Gly Arg Ala Leu Asp Arg Glu Gly 
290 295 300 

cgc ggg gtc egg etc ggg egg age cag att cgc gga cca ggc ctg ctg 
-jM* Arg Gly Val Arg Leu Gly Arg Ser Gin He Arg Gly Pro Gly Leu Leu 
O 305 " 310 315 320 

m etc ggc ata gat egg gtc gtc gaa gac tgc gtc cga gaa agg cgc ate 
ll Leu Gly He Asp Arg Val Val Glu Asp Cys Val Arg Glu Arg Arg He 
U 325 330 335 

p 

■s » 

W* ggg gaa ggc tgt gtc egg aaa ggc cgc ggc ccg cca ate ggg ttc egg 
Gly Glu Gly Cys Val Arg Lys Gly Arg Gly Pro Pro He Gly Phe Arg 
4 " ~ 340 345 350 

0 

flj cac ggc ggc gac cgc agt egg aac ttc ggc ccg gcg ttc gat att gee 

m His Gly Gly Asp Arg Ser Arg Asn Phe Gly Pro Ala Phe Asp He Ala 
q 355 ' 360 365 

*f acg cgc etc ggc gat cag ggc cgc cgt gcg etc ttc cga cat ccg cat 
fl Arg Leu Gly Asp Gin Gly Arg Arg Ala Leu Phe Arg His Pro His 

370 375 380 

ccg etc ggc cag ttc gee gga age gcg gtc gta gee ctg etc gat gcg 
Pro Leu Gly Gin Phe Ala Gly Ser Ala Val Val Ala Leu Leu Asp Ala 
385 390 395 400 

ggc gga act gtc ggc gag acg gcg gee gat ate gtc cag cgc ctg ctg 
Gly Gly Thr Val Gly Glu Thr Ala Ala Asp He Val Gin Arg Leu Leu 
4 05 410 415 

cga ccg ccg etc cga ctg ggc gat gcg ttc get cag ccg gtc gga gat 
Arg Pro Pro Leu Arg Leu Gly Asp Ala Phe Ala Gin Pro Val Gly Asp 
420 425 430 

acg ggt gat etc ccc gee cag ttt ttc cag ggc cag ggc atg ccg gtc 
Thr Gly Asp Leu Pro Ala Gin Phe Phe Gin Gly Gin Gly Met Pro Val 
435 440 445 

gtc ggt cgc gat cag teg ctg ttc gat gee ctg ggc gaa gcg gee cat 
Val Gly Arg Asp Gin Ser Leu Phe Asp Ala Leu Gly Glu Ala Ala His 



UF-299XC1 
768 

816 

864 

912 

960 
1008 
1056 
1104 
1152 
1200 
1248 
1296 
1344 
1392 
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C3 



450 455 460 

gtc ggt etc gac ctt gcg get cag ctg ttc gaa acg ggc egg aac etc 1440 
Val Gly Leu Asp Leu Ala Ala Gin Leu Phe Glu Thr Gly Arg Asn Leu 
465 ^ 470 475 480 

ggt etc gat cga ctg gac ccg ace att cag gtt ctg ggc gat gcg cag 1488 
Gly Leu Asp Arg Leu Asp Pro Thr lie Gin Val Leu Gly Asp Ala Gin 
485 490 495 

aac etc gcg ccc cat cgc etc gac cgc ctt ggc gga gcg ttc etc cga 1536 
Asn Leu Ala Pro His Arg Leu Asp Arg Leu Gly Gly Ala Phe Leu Arg 
500 505 510 

cgc ctt gac ctg etc gee gat ggc cag gac cgc gcg etc gat ccg gtc 1584 
Arg Leu Asp Leu Leu Ala Asp Gly Gin Asp Arg Ala Leu Asp Pro Val 
515 520 525 

cat ccg gee ttc ggt ttc ggc tgt ate gag ccg ccg cat cat etc ggc 1632 
His Pro Ala Phe Gly Phe Gly Cys He Glu Pro Pro His His Leu Gly 
530 535 540 

gcg att ggc ttc aac cga ccg get cag ggt etc ggc gag ctt ttc gaa 1680 
Ala He Gly Phe Asn Arg Pro Ala Gin Gly Leu Gly Glu Leu Phe Glu 
545 ~ 550 555 560 

gcg ggc ggc etc gcg tga 1698 
Ala Gly Gly Leu Ala 
565 



<210> 35 
<211> 565 
<212> PRT 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<400> 35 

Met He Gin Ala Gly Gin Met Gin Leu Gly Arg Gly Val Ala Gly Leu 
15 10 15 



Gly Gly Leu Leu Gin Gly Leu Asp Cys Gly Gly Val Leu Gly Val Gin 
20 25 30 



Leu Asp His Arg Leu Leu Val Glu His Leu Ser Ala Gly Gin He Leu 
35 40 45 



Gly Arg Arg Leu Ala Arg Asn Asn Gly Gin Gly Cys Asp Arg Leu Ser 
50 55 60 



Gly Phe Pro Arg Cys Arg Gin Ala Gly Asn He Gin Ala Arg Ser Arg 
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65 



70 



75 



80 



Gin Leu Ser Gly Arg lie Gly Pro Ala Gly Gly Gin Gin His Gly Asn 
85 90 95 



Gly Arg Ser Ala Glu Arg Leu Ala Asn Arg Ala Thr Val Leu Ala Arg 
100 105 110 



Leu Leu Phe Gin Pro Phe Leu Lys Thr Gly Leu Ala Ala Ala Leu Gin 
115 120 125 



.EJpS. 



Ala Glu Ala Arg Thr Gly Arg Ser Leu Asp Gly Gly Ser Arg His Gly 
130 135 140 



Arg Thr Gly Gly Val Asp Gly Leu Ala Gly Arg Gly Gly Ala Thr Leu 
145 150 155 160 



Gly Arg Arg Ser Ala Gin Gly Pro Arg. He Asp Glu Val Arg Phe Ala 
165 170 175 



Val Glu He Val Met Thr Ala Val Lys Gly Arg Arg Gly Pro Val Ser 
180 185 190 



Gly Arg Gly Arg Leu Gin Gly He Arg Asp Val Arg Thr Ala Glu Ala 
195 200 205 



Leu Ala Glu Ser Asp Arg Ser Ser Arg Asp Leu Asn Arg Arg Ser He 
210 215 220 



Asp Arg Gly Arg Leu Gly Gly Arg Glu Arg Trp Arg Arg Glu Gly Gly 
225 230 235 240 



Asp Leu Arg Arg Arg Ala Asp Phe Leu Gly Gin Arg Gly His Gly Gly 
245 250 255 



Ser Ala Ala Glu Arg His Arg Ser Gly Asp Gly Tyr Leu Cys Gly Arg 
260 265 270 



Cys Glu Val Leu He His Ala Gly Ala Ala His Asp Arg Val Glu Asp 
275 280 285 
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Gly Val Gly Gly Gin Asp Leu Gly Gly Arg Ala Leu Asp Arg Glu Gly 

290 295 300 



Arg Gly Val Arg Leu Gly Arg Ser Gin He Arg Gly Pro Gly Leu Leu 

305 310 315 320 



Leu Gly He Asp Arg Val Val Glu Asp Cys Val Arg Glu Arg Arg He 
325 330 335 



Gly Glu Gly Cys Val Arg Lys Gly Arg Gly Pro Pro He Gly Phe Arg 
340 345 350 



His Gly Gly Asp Arg Ser Arg Asn Phe Gly Pro Ala Phe Asp He Ala 
355 360 365 



O Thr Arg Leu Gly Asp Gin Gly Arg Arg Ala Leu Phe Arg His Pro His 
P 370 ' 375 380 

hi Pro Leu Gly Gin Phe Ala Gly Ser Ala Val Val Ala Leu Leu Asp Ala 

m 385 * 390 395 400 

U 

* Gly Gly Thr Val Gly Glu Thr Ala Ala Asp He Val Gin Arg Leu Leu 
Q ' " 405 410 415 

■ru 

Q Arg Pro Pro Leu Arg Leu Gly Asp Ala Phe Ala Gin Pro Val Gly Asp 
S " 420 425 430 



Thr Gly Asp Leu Pro Ala Gin Phe Phe Gin Gly Gin Gly Met Pro Val 
435 440 445 



Val Gly Arg Asp Gin Ser Leu Phe Asp Ala Leu Gly Glu Ala Ala His 
450 455 460 



Val Gly Leu Asp Leu Ala Ala Gin Leu Phe Glu Thr Gly Arg Asn Leu 
465 A ^ 470 475 480 



Gly Leu Asp Arg Leu Asp Pro Thr He Gin Val Leu Gly Asp Ala Gin 
485 490 495 



Asn Leu Ala Pro His Arg Leu Asp Arg Leu Gly Gly Ala Phe Leu Arg 
500 505 510 
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Arg Leu Asp Leu Leu Ala Asp Gly Gin Asp Arg Ala Leu Asp Pro Val 
515 520 525 



His Pro Ala Phe Gly Phe Gly Cys He Glu Pro Pro His His Leu Gly 
530 535 540 



Ala He Gly Phe Asn Arg Pro Ala Gin Gly Leu Gly Glu Leu Phe Glu 
545 ' 550 555 560 



Ala Gly Gly Leu Ala 
565 



<210> 36 

M 5 <211> 546 

p <212> DNA 

f5 <213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 

OS 

U <22 0> 

^ <221> CDS 

ft <222> (1) . . (546) 

<223> Corresponds to SEQ ID NO:31, nucleotides 2789. -3334 
Product = "12hworf4" 



flj <400> 36 

ffj atg egg gcg gaa ctg teg gcg aga egg egg ccg ata teg tec age gee 48 

Met Arg Ala Glu Leu Ser Ala Arg Arg Arg Pro He Ser Ser Ser Ala 
1 " 5 10 15 



fy tgc tgc gac C gc cgc tec gac tgg gcg atg cgt teg etc age egg teg 96 
Cys Cys Asp Arg Arg Ser Asp Trp Ala Met Arg Ser Leu Ser Arg Ser 
20 25 30 

gag ata egg gtg ate tec ccg ccc agt ttt tec agg gee agg gca tgc 144 
Glu He Arg Val He Ser Pro Pro Ser Phe Ser Arg Ala Arg Ala Cys 
35 40 45 

egg teg teg gtc gcg ate agt cgc tgt teg atg ccc tgg gcg aag egg 192 
Arg Ser Ser Val Ala He Ser Arg Cys Ser Met Pro Trp Ala Lys Arg 
50 55 60 

ccc atg teg gtc teg acc ttg egg etc age tgt teg aaa egg gec gga 24 0 

Pro Met Ser Val Ser Thr Leu Arg Leu Ser Cys Ser Lys Arg Ala Gly 
65 70 75 80 

acc teg gtc teg ate gac tgg acc cga cca ttc agg ttc tgg gcg atg 2 88 

Thr Ser Val Ser He Asp Trp Thr Arg Pro Phe Arg Phe Trp Ala Met 
85 90 95 

cgc aga acc teg cgc ccc ate gee teg acc gee ttg gcg gag cgt tec 336 
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Arg Arg Thr Ser Arg Pro He Ala Ser Thr Ala Leu Ala Glu Arg Ser 
100 105 110 

tec gac gec ttg acc tgc teg ccg atg gec agg acc gcg cgc teg ate 384 
Ser Asp Ala Leu Thr Cys Ser Pro Met Ala Arg Thr Ala Arg Ser He 
115 120 125 

egg tec ate egg cct teg gtt teg get gta teg age cgc cgc ate ate 432 
Arg Ser He Arg Pro Ser Val Ser Ala Val Ser Ser Arg Arg He He 
130 135 140 

teg gcg cga ttg get tea acc gac egg etc agg gtc teg gcg age ttt 480 
Ser Ala Arg Leu Ala Ser Thr Asp Arg Leu Arg Val Ser Ala Ser Phe 
145 150 155 160 

teg aag egg gcg gee teg cgt gag ccc teg ggc teg acc egg gac teg 52 8 

Ser Lys Arg Ala Ala Ser Arg Glu Pro Ser Gly Ser Thr Arg Asp Ser 
165 170 175 

0 gcg gcg cgc age cgc tga 546 
p Ala Ala Arg Ser Arg 

m iso 

t% <210> 37 

fj <211> 181 

& <212> PRT 

* <213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 



ry 



<400> 37 



ffj 

*5 Met Arg Ala Glu Leu Ser Ala Arg Arg Arg Pro He Ser Ser Ser Ala 
m 1 " 5 10 15 



Cys Cys Asp Arg Arg Ser Asp Trp Ala Met Arg Ser Leu Ser Arg Ser 
20 25 30 



Glu He Arg Val He Ser Pro Pro Ser Phe Ser Arg Ala Arg Ala Cys 
35 40 45 



Arg Ser Ser Val Ala He Ser Arg Cys Ser Met Pro Trp Ala Lys Arg 
50 55 60 



Pro Met Ser Val Ser Thr Leu Arg Leu Ser Cys Ser Lys Arg Ala Gly 
65 70 75 80 



Thr Ser Val Ser He Asp Trp Thr Arg Pro Phe Arg Phe Trp Ala Met 
85 90 95 
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ry 

ru 



ru 



Arg Arg Thr Ser Arg Pro He Ala Ser Thr Ala Leu Ala Glu Arg Ser 
100 105 HO 



Ser Asp Ala Leu Thr Cys Ser Pro Met Ala Arg Thr Ala Arg Ser He 
115 120 125 



Arg Ser He Arg Pro Ser Val Ser Ala Val Ser Ser Arg Arg He He 
130 135 140 



Ser Ala Arg Leu Ala Ser Thr Asp Arg Leu Arg Val Ser Ala Ser Phe 
145 ~ 150 155 160 

Ser Lys Arg Ala Ala Ser Arg Glu Pro Ser Gly Ser Thr Arg Asp Ser 

U ^ 165 170 175 

Ala Ala Arg Ser Arg 

CP. 180 



<210> 


38 


<211> 


3901 


<212> 


DNA 


<213> 


Ehrlichia ruminantium 


<220> 




<221> 


misc feature 


<222> 


(3901) . . (3901) 


<223> 


n = a, c, g, or t 


<400> 


38 



y dt u.aaaua uya,,,,^. ^^ 3 _a gtttgttaag attcaaatgt tcttatatca 60 

ataagattat ttctactttt tagttgtact gctaaatttt ggtaaacagt attcagtata 120 

ctaaatttaa tgaattattt tattagataa tgtaagagaa aagatatagt ggtttaattt 180 

atatatttgg aaaatatgaa agcgataaat atgataatat ttgtatacag ttattttatt 240 

taattagcta atacataaga aatagctatc actatgtttc aaaaaggtaa ttgtgataac 3 00 

ttaagattgt agttattttt atgataagtt aacttgtggc aagattggaa ttataagttt 3 60 

tataaagaca ataaatttga tcatattgta acaattcctg tacctttaga tgaactggtg 420 

gttattatca aatgaataat agtaagactt agtttatctc gatatgttaa tagtggtagg 480 

gttgtaaaaa ttagttaggt atggtaatat attttgaaat tagtccgaaa ctattggata 540 
atactgttcc tctaattaat aaagatctga aaaaggtgca ctgttataat tattgattac 
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UF-299XC1 



ggtgtatttt atatagttgt ttaattctaa 
catgtaaaag actattgatt ctttgtaata 
ggttaggtaa tcaagtgagt taaaattttc 
aacatatagt tgaattatac caatgaaggg 
taatgtctgg aatatctgta ttattaaaga 
gaagtaatca tttggaggat aatggtgctt 
tagtaaatgg ttatcaatct tttgatggta 
tagagaaaga ttttcctgtt gtggtagtta 
aaaataaagc tttaaaagtt ggtggtgtaa 
13 cagatgcatc aattgttatt aatactgata 
m cacttttacg tagttttaaa tttgataaat 
p tttatttgaa taagttgctt ctattttcaa 
ttaatgattt aaaagctgaa ggtgagtcaa 
* ctccgaatat tttatatcca gaaacgtatg 

fU ttggtgtaac agttgaagtc tttgatgaag 
m ttcttggagt aggtcagggt agtgctaaaa 
|yj gaggtgatga gtcagaaagt cctattgcgt 
gtggaatatc cttaaaacct tcaaagggta 
ctgcttctgt tgttggaatt atgcgtactc 
ttggagtggt tggattagtt gaaaattcag 
ttgttatttc aatgtctgga caaacaattg 
tggttttagc tgatgcttta tggtatactc 
atttagcaac attaactggt gcagtagtgg 
ttttttcaaa tgatgattct attgcaaatc 
agaaattatg gcggttacct ttagatgaag 
ctgatatgca gaatatttca acaaaaggat 
tcttacaaag atttgttaat ggtgttcctt 



acattgtgta gcaacaatag tgattatgta 


660 


agctgaaagt 


ttatagtatt 


tctggatcaa 


720 


cttgaaaagc tttgaaaaaa gactagagta 


780 


tagtcatgat aaatgtatca tttttgggtt 


840 


ccacggtaat 


agttgtaggt 


atttttgaag 


900 


tagaaggtta 


taatgataaa 


atcatggaaa 


960 


agtttgctga ggtattacct attattgggt 


1020 


ttggactggg taaatctgag gattttgatg 


1080 


tatattctga 


acttaataga 


atgaaggtac 


1140 


gtaatgtaag 


tgccaatatt 


ggttatggag 


1200 


atttcgtaga 


gaaaaaagat 


aaaaattcag 


1260 


agagtgatcc 


acaagaggtt 


actgctttgt 


1320 


tattcttagc 


tcgttctttt 


gtttcagagc 


1380 


ctcagatgat 


atatgaagaa 


ttaagtaagg 


1440 


attacatgaa 


agcaaatcaa 


atgatggcac 


1500 


aatctcgact 


tgtagttatg 


aaatggaatg 


1560 


ttgttggaaa 


aggtgtaact 


tttgatactg 


1620 


tgtgggatat gaaatatgat atggcaggtt 


1680 


ttgctgcaag gaaggcaaaa gttaatgctg 


1740 


tagatggaaa 


tgcgcaaaga 


cctagtgatg 


1800 


aggtgttaaa tactgatgca gagggtaggt 


1860 


aggagatgtt 


tactcctaaa 


ttaatggtgg 


1920 


ttgctttagg taataatcag tatgctgggc 


1980 


agttgattgt 


agctgggaat 


gaatctggtg 


2040 


cctatgataa 


acttatagat 


tcatcaattg 


2100 


atggggcgga tagtattact gcagcacagt 


2160 


gggtgcattt ggatattgct ggtatggcat 


2220 
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III 



§ -J 



gggattatga 


aggcactgag atatgtccta agggtgcaac tggttttggg 


gtaaggctat 


2280 


taaatagatt 


tgtatcaaag 


tactatgagt 


ctcattagtt 


gtttcttctt 


tatttatagt 


2340 


ttaagtaaag 


taatgtatct 


tgatttctat 


gttactcaat 


ttaagtttat 


atagtaggct 


2400 


gattttttgg 


tattgtgatt gatttatgag 


tgtgctattg 


tggtataaat 


ttatatttgt 


2460 


agttatattt 


atataggttc 


agttaatgac 


tatgaaacca cttaggttag 


gtattttaat 


2520 


ttcaggtagg 


ggttctaata 


tgcaggctct 


gattaatgct 


tgtcagcgag 


atgattttcc 


2580 


tgcaagtgta 


tcctgtgtta 


tatcaaataa 


atcaaatgca 


aacggtctaa 


tacttgctca 


2640 


gcaaagtaat 


attaaaactt 


ttatagtaca aggtcgtcct 


ctagattttg 


atgctattga 


2700 


taatatactt 


gaagaacatg aggtggattt aatctgtctt gcaggattta 


tgagtattgt 


2760 


tcctgaaaag 


tttattaata 


agtggttata 


taaggttatt 


aatatacatc 


cttctctctt 


2820 


gccatcattt 


aagggtttaa 


atgcacaagc 


tcaagcatta 


aaggctggag 


taaagattgc 


2880 


tggatgtaca 


gttcattatg 


tatacccaga 


agttgatggt 


ggacctatta 


ttgttcaggc 


2940 


agcagttcca 


gtgttttcat 


ctgatagtgt 


tgaggatctt 


gctaatagaa 


tattgaagat 


3000 


ggaacatatt 


tgttacccta 


aagctgtgga 


actaattgct 


tataatcagc 


tacaacttaa 


3060 


cggtagttta 


gctttatcag 


caaaaacact 


acacatgttt 


tataatgatg 


aagcttttgt 


3120 


atagcttatt 


tttttatgta 


ttgagcctta 


tttttggata 


agttggtaaa 


acaatctact 


3180 


tttcctcgtt 


ataatactgt 


aaacaactat 


ttctttgcct 


ttgtttggtg 


ttattaatgt 


3240 


tagttatgta 


gtaagtaatg 


tttagttgta 


gcattgtatt 


ctaaaacatt 


atttcttctt 


3300 


attatttaag 


agtgtattac 


ttgtatagta 


ttgataagat 


attcattatg 


aaaatatata 


3360 


ttctacataa 


tgagagttag 


taaaatcatt 


tataatgtaa 


ctattaaggt 


ttatggtaat 


3420 


atcattaaat 


gttatgatag gcctaggctt 


atcatatttg 


tattatcaag 


tgatgatagt 


3480 


tttatatttt 


aataaatttt gtattggttt 


attataacgc 


tataccatga 


atgttatttg 


3540 


aagttatatg 


gagtggaaga 


ttgaatcctt 


acctgtacct 


tatgataaag 


ctatgtgttt 


3600 


tatgcaacaa 


agggtcgagg gtattgctaa 


taagacacaa 


gatgaactag 


tatggttact 


3660 


tgaacatttt 


ccgttatata 


cggctggtac 


tagtgcaagg 


agtgaggaat 


tactaaccga 


3720 


tagtttattt 


cctgtatatt 


ctacaggtag aggtggtaaa 


tacacttatc 


atggtcctgg 


3780 


tcaaagaatt 


gcttatgtga tgatggattt aaaagcaaga gataaatgta 


atgttaggtt 


3840 


gtatgttgaa 


actttgggtg agtggattgt 


taaaacttta aagcattttt 


caatacgatc 


3900 
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n 



<210> 39 
<211> 1503 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<220> 

<221> CDS 

<222> (1) . . (1503) 

<223> Corresponds to SEQ ID NO:38, nucleotides 816.. 2318 
Hypothetical cytosol aminopeptidase 
Product = "13hworfl M 



<400> 39 

M> atg ata aat gta tea ttt ttg ggt tta atg tct gga ata tct gta tta 

O Met He Asn Val Ser Phe Leu Gly Leu Met Ser Gly He Ser Val Leu 

*** 1 5 10 15 

ft tta aag acc acg gta ata gtt gta ggt att ttt gaa gga agt aat cat 

J? Leu Lys Thr Thr Val He Val Val Gly He Phe Glu Gly Ser Asn His 
O " 20 25 30 



3901 



att gtt att aat act gat agt aat gta agt gec aat att ggt tat gga 
He Val He Asn Thr Asp Ser Asn Val Ser Ala Asn He Gly Tyr Gly 
115 120 125 

gca ctt tta cgt agt ttt aaa ttt gat aaa tat ttc gta gag aaa aaa 
Ala Leu Leu Arg Ser Phe Lys Phe Asp Lys Tyr Phe Val Glu Lys Lys 
130 135 140 

gat aaa aat tea gtt tat ttg aat aag ttg ctt eta ttt tea aag agt 



48 



96 



h* ttg gag gat aat ggt get tta gaa ggt tat aat gat aaa ate atg gaa 144 

a Leu Glu Asp Asn Gly Ala Leu Glu Gly Tyr Asn Asp Lys He Met Glu 

fr 35 40 45 

nj 

hi ata gta aat ggt tat caa tct ttt gat ggt aag ttt get gag gta tta 192 

L2 He Val Asn Gly Tyr Gin Ser Phe Asp Gly Lys Phe Ala Glu Val Leu 
g 50 * 55 60 

fU cct att att ggg tta gag aaa gat ttt cct gtt gtg gta gtt att gga 240 

Pro He He Gly Leu Glu Lys Asp Phe Pro Val Val Val Val He Gly 
65 70 75 80 

ctg ggt aaa tct gag gat ttt gat gaa aat aaa get tta aaa gtt ggt 288 
Leu Gly Lys Ser Glu Asp Phe Asp Glu Asn Lys Ala Leu Lys Val Gly 
85 90 95 

ggt gta ata tat tct gaa ctt aat aga atg aag gta cca gat gca tea 33 6 

Gly Val He Tyr Ser Glu Leu Asn Arg Met Lys Val Pro Asp Ala Ser 
100 105 HO 



384 



432 



480 
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Asp Lys Asn Ser Val Tyr Leu Asn Lys Leu Leu Leu Phe Ser Lys Ser 
145 150 155 160 

gat cca caa gag gtt act get ttg ttt aat gat tta aaa get gaa ggt 
Asp Pro Gin Glu Val Thr Ala Leu Phe Asn Asp Leu Lys Ala Glu Gly 
165 170 175 

gag tea ata ttc tta get cgt tct ttt gtt tea gag cct ccg aat att 
Glu Ser He Phe Leu Ala Arg Ser Phe Val Ser Glu Pro Pro Asn He 
180 185 190 

tta tat cca gaa acg tat get cag atg ata tat gaa gaa tta agt aag 
Leu Tyr Pro Glu Thr Tyr Ala Gin Met He Tyr Glu Glu Leu Ser Lys 
195 200 205 

gtt ggt gta aca gtt gaa gtc ttt gat gaa gat tac atg aaa gca aat 
Val Gly Val Thr Val Glu Val Phe Asp Glu Asp Tyr Met Lys Ala Asn 
210 215 220 



r 



© caa atg atg gca ctt ctt gga gta ggt cag ggt agt get aaa aaa tct 

0 Gin Met Met Ala Leu Leu Gly Val Gly Gin Gly Ser Ala Lys Lys Ser 
m 225 230 235 240 

Q cga ctt gta gtt atg aaa tgg aat gga ggt gat gag tea gaa agt cct 

m Arq Leu Val Val Met Lys Trp Asn Gly Gly Asp Glu Ser Glu Ser Pro 

f* 245 250 255 

L att gcg ttt gtt gga aaa ggt gta act ttt gat act ggt gga ata tec 
He Ala Phe Val Gly Lys Gly Val Thr Phe Asp Thr Gly Gly He Ser 

IU 260 265 270 

1 u 

Q tta aaa cct tea aag ggt atg tgg gat atg aaa tat gat atg gca ggt 

m Leu Lys Pro Ser Lys Gly Met Trp Asp Met Lys Tyr Asp Met Ala Gly 



275 



280 285 



tct get tct gtt gtt gga att atg cgt act ctt get gca agg aag gca 
Ser Ala Ser Val Val Gly He Met Arg Thr Leu Ala Ala Arg Lys Ala 
290 295 300 

aaa gtt aat get gtt gga gtg gtt gga tta gtt gaa aat tea gta gat 
Lys Val Asn Ala Val Gly Val Val Gly Leu Val Glu Asn Ser Val Asp 
305 310 315 320 

gga aat gcg caa aga cct agt gat gtt gtt att tea atg tct gga caa 
Gly Asn Ala Gin Arg Pro Ser Asp Val Val He Ser Met Ser Gly Gin 
325 330 335 

aca att gag gtg tta aat act gat gca gag ggt agg ttg gtt tta get 
Thr He Glu Val Leu Asn Thr Asp Ala Glu Gly Arg Leu Val Leu Ala 
340 345 350 

gat get tta tgg tat act cag gag atg ttt act cct aaa tta atg gtg 
Asp Ala Leu Trp Tyr Thr Gin Glu Met Phe Thr Pro Lys Leu Met Val 
355 360 365 



UF-299XC1 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 
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gat tta gca aca tta act ggt gca gta gtg gtt get tta ggt aat aat 1152 
Asp Leu Ala Thr Leu Thr Gly Ala Val Val Val Ala Leu Gly Asn Asn 
370 375 380 



cag tat get ggg ctt ttt tea aat gat gat tct att gca aat cag ttg 
Gin Tyr Ala Gly Leu Phe Ser Asn Asp Asp Ser lie Ala Asn Gin Leu 
385 " 390 395 400 

att gta get ggg aat gaa tct ggt gag aaa tta tgg egg tta cct tta 
He Val Ala Gly Asn Glu Ser Gly Glu Lys Leu Trp Arg Leu Pro Leu 
405 410 415 



fjj gca act ggt ttt ggg gta agg eta tta aat aga ttt gta tea aag tac 

Li Ala Thr Gly Phe Gly Val Arg Leu Leu Asn Arg Phe Val Ser Lys Tyr 
Of ' 485 490 495 

5 

Q tat gag tct cat tag 

HJ Tyr Glu Ser His 
500 



<210> 40 
<211> 500 
<212> PRT 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<400> 40 

Met He Asn Val Ser Phe Leu Gly Leu Met Ser Gly He Ser Val Leu 
15 10 15 



Leu Lys Thr Thr Val He Val Val Gly He Phe Glu Gly Ser Asn His 
20 25 30 



Leu Glu Asp Asn Gly Ala Leu Glu Gly Tyr Asn Asp Lys He Met Glu 
35 40 45 



1200 



1248 



gat gaa gee tat gat aaa ctt ata gat tea tea att get gat atg cag 1296 
Asp Glu Ala Tyr Asp Lys Leu He Asp Ser Ser He Ala Asp Met Gin 
420 425 430 

aat att tea aca aaa gga tat ggg gcg gat agt att act gca gca cag 1344 
U Asn He Ser Thr Lys Gly Tyr Gly Ala Asp Ser He Thr Ala Ala Gin 
p 435 440 445 

ttc tta caa aga ttt gtt aat ggt gtt cct tgg gtg cat ttg gat att 1392 

t* Phe Leu Gin Arg Phe Val Asn Gly Val Pro Trp Val His Leu Asp He 
^ 450 " 455 460 

Ul get ggt atg gca tgg gat tat gaa ggc act gag ata tgt cct aag ggt 1440 

U Ala Gly Met Ala Trp Asp Tyr Glu Gly Thr Glu He Cys Pro Lys Gly 
465 470 475 480 



1488 



1503 
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He Val Asn Gly Tyr Gin Ser Phe Asp Gly Lys Phe Ala Glu Val Leu 
50 * 55 60 



Pro He He Gly Leu Glu Lys Asp Phe Pro Val Val Val Val He Gly 
65 70 75 80 



Leu Gly Lys Ser Glu Asp Phe Asp Glu Asn Lys Ala Leu Lys Val Gly 
85 90 95 



Gly Val He Tyr Ser Glu Leu Asn Arg Met Lys Val Pro Asp Ala Ser 
100 105 HO 

He Val He Asn Thr Asp Ser Asn Val Ser Ala Asn He Gly Tyr Gly 
K H5 120 125 

7? Ala Leu Leu Arg Ser Phe Lys Phe Asp Lys Tyr Phe Val Glu Lys Lys 
MJ 130 ~ 135 140 

u 

0l Asp Lys Asn Ser Val Tyr Leu Asn Lys Leu Leu Leu Phe Ser Lys Ser 
U 145 150 155 160 

K Asp Pro Gin Glu Val Thr Ala Leu Phe Asn Asp Leu Lys Ala Glu Gly 
IU * 165 170 175 

C3 ' 

O Glu Ser He Phe Leu Ala Arg Ser Phe Val Ser Glu Pro Pro Asn He 
pj 180 185 190 

Leu Tyr Pro Glu Thr Tyr Ala Gin Met He Tyr Glu Glu Leu Ser Lys 
195 200 205 

Val Gly Val Thr Val Glu Val Phe Asp Glu Asp Tyr Met Lys Ala Asn 
210 215 220 

Gin Met Met Ala Leu Leu Gly Val Gly Gin Gly Ser Ala Lys Lys Ser 
225 230 235 240 

Arg Leu Val Val Met Lys Trp Asn Gly Gly Asp Glu Ser Glu Ser Pro 
245 250 255 



He Ala Phe Val Gly Lys Gly Val Thr Phe Asp Thr Gly Gly He Ser 
260 265 270 
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Leu Lys Pro Ser Lys Gly Met Trp Asp Met Lys Tyr Asp Met Ala Gly 
275 280 285 



Ser Ala Ser Val Val Gly He Met Arg Thr Leu Ala Ala Arg Lys Ala 
290 295 300 

Lys Val Asn Ala Val Gly Val Val Gly Leu Val Glu Asn Ser Val Asp 
305 310 315 320 

Gly Asn Ala Gin Arg Pro Ser Asp Val Val He Ser Met Ser Gly Gin 
325 330 335 

U Thr He Glu Val Leu Asn Thr Asp Ala Glu Gly Arg Leu Val Leu Ala 
« 340 345 350 

o 
a 

WW? 

W Asp Ala Leu Trp Tyr Thr Gin Glu Met Phe Thr Pro Lys Leu Met Val 
M> ~ 355 J 360 365 



3 s 



Asp Leu Ala Thr Leu Thr Gly Ala Val Val Val Ala Leu Gly Asn Asn 
370 375 380 

% 

SSI K 

Gin Tyr Ala Gly Leu Phe Ser Asn Asp Asp Ser He Ala Asn Gin Leu 
J 385 ~ 390 395 400 

m He Val Ala Gly Asn Glu Ser Gly Glu Lys Leu Trp Arg Leu Pro Leu 

405 410 415 

Asp Glu Ala Tyr Asp Lys Leu He Asp Ser Ser He Ala Asp Met Gin 
420 425 430 

Asn He Ser Thr Lys Gly Tyr Gly Ala Asp Ser He Thr Ala Ala Gin 
435 440 445 

Phe Leu Gin Arg Phe Val Asn Gly Val Pro Trp Val His Leu Asp He 
450 455 460 

Ala Gly Met Ala Trp Asp Tyr Glu Gly Thr Glu He Cys Pro Lys Gly 
465 470 475 480 



Ala Thr Gly Phe Gly Val Arg Leu Leu Asn Arg Phe Val Ser Lys Tyr 
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485 490 495 



Tyr Glu Ser His 
500 



<210> 41 
<211> 639 
<212> DNA 



<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
<220> 

<221> CDS 

<222> (1) . . (639) 

<223> Corresponds to SEQ ID NO:38, nucleotides 2486.. 3124 
Hypothetical phosphoribosylamine -glycine ligase 
Product = "13hworf2" 

Q <400> 41 

n atg act atg aaa cca ctt agg tta ggt att tta att tea ggt agg ggt 48 

^1 Met Thr Met Lys Pro Leu Arg Leu Gly lie Leu He Ser Gly Arg Gly 

f* T 5 10 15 

W tct aat atg cag get ctg att aat get tgt cag cga gat gat ttt cct 96 

iM ; Ser Asn Met Gin Ala Leu He Asn Ala Cys Gin Arg Asp Asp Phe Pro 
\ 20 25 30 

Si gca agt gta tec tgt gtt ata tea aat aaa tea aat gca aac ggt eta 144 

pi Ala Ser Val Ser Cys Val He Ser Asn Lys Ser Asn Ala Asn Gly Leu 
IX 35 40 45 



ata ctt get cag caa agt aat att aaa act ttt ata gta caa ggt cgt 192 
W He Leu Ala Gin Gin Ser Asn He Lys Thr Phe He Val Gin Gly Arg 
50 55 60 



cct eta gat ttt gat get att gat aat ata ctt gaa gaa cat gag gtg 
Pro Leu Asp Phe Asp Ala He Asp Asn He Leu Glu Glu His Glu Val 



65 



70 75 80 



240 



288 



gat tta ate tgt ctt gca gga ttt atg agt att gtt cct gaa aag ttt 

Asp Leu He Cys Leu Ala Gly Phe Met Ser He Val Pro Glu Lys Phe 
85 90 95 

att aat aag tgg tta tat aag gtt att aat ata cat cct tct etc ttg 336 

He Asn Lys Trp Leu Tyr Lys Val He Asn He His Pro Ser Leu Leu 
100 105 HO 

cca tea ttt aag ggt tta aat gca caa get caa gca tta aag get gga 384 

Pro Ser Phe Lys Gly Leu Asn Ala Gin Ala Gin Ala Leu Lys Ala Gly 
115 120 125 



gta aag att get gga tgt aca gtt cat tat gta tac cca gaa gtt gat 
Val Lys He Ala Gly Cys Thr Val His Tyr Val Tyr Pro Glu Val Asp 
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432 



70 



UF-2 99XC1 



130 135 140 

ggt gga cct att att gtt cag gca gca gtt cca gtg ttt tea tct gat 
Gly Gly Pro He He Val Gin Ala Ala Val Pro Val Phe Ser Ser Asp 
145 * 150 155 160 

agt gtt gag gat ctt get aat aga ata ttg aag atg gaa cat att tgt 
Ser Val Glu Asp Leu Ala Asn Arg He Leu Lys Met Glu His He Cys 
165 170 175 

tac cct aaa get gtg gaa eta att get tat aat cag eta caa ctt aac 
Tyr Pro Lys Ala Val Glu Leu He Ala Tyr Asn Gin Leu Gin Leu Asn 
180 185 190 

ggt agt tta get tta tea gca aaa aca eta cac atg ttt tat aat gat 
Gly Ser Leu Ala Leu Ser Ala Lys Thr Leu His Met Phe Tyr Asn Asp 
195 200 205 

hk gaa get ttt gta tag 
.Q Glu Ala Phe Val 

n 210 

S P 

.£ <210> 42 

O <211> 212 

U1 <212> PRT 

hk <213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 



Q <400> 42 

~H Met Thr Met Lys Pro Leu Arg Leu Gly He Leu He Ser Gly Arg Gly 

S i 5 ^ 10 15 

fU Ser Asn Met Gin Ala Leu He Asn Ala Cys Gin Arg Asp Asp Phe Pro 
20 25 30 



Ala Ser Val Ser Cys Val He Ser Asn Lys Ser Asn Ala Asn Gly Leu 
35 ~ 40 45 



He Leu Ala Gin Gin Ser Asn He Lys Thr Phe He Val Gin Gly Arg 
50 55 60 

Pro Leu Asp Phe Asp Ala He Asp Asn He Leu Glu Glu His Glu Val 
65 " 70 75 80 



Asp Leu He Cys Leu Ala Gly Phe Met Ser He Val Pro Glu Lys Phe 
85 90 95 



He Asn Lys Trp Leu Tyr Lys Val He Asn He His Pro Ser Leu Leu 



480 



528 



576 



624 



639 
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UF-299XC1 



o 

fit 



100 105 HO 



Pro Ser Phe Lys Gly Leu Asn Ala Gin Ala Gin Ala Leu Lys Ala Gly 
115 J 120 125 



Val Lys He Ala Gly Cys Thr Val His Tyr Val Tyr Pro Glu Val Asp 
130 135 140 



Gly Gly Pro He He Val Gin Ala Ala Val Pro Val Phe Ser Ser Asp 
145 ~ 150 155 160 



Ser Val Glu Asp Leu Ala Asn Arg He Leu Lys Met Glu His He Cys 
165 170 175 



Tyr Pro Lys Ala Val Glu Leu He Ala Tyr Asn Gin Leu Gin Leu Asn 
180 185 190 



Q Gly Ser Leu Ala Leu Ser Ala Lys Thr Leu His Met Phe Tyr Asn Asp 
S 195 200 205 



Glu Ala Phe Val 
210 



<210> 43 
<211> 354 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminant lum) 
<220> 

<221> CDS 

<222> (1) . . (351) 

<223> Corresponds to SEQ ID NO:38, nucleotides 3548..>3900 
Hypothetical lipoate -protein ligase B 
Product = »13hworf3i" 



<220> 

<221> misc_f eature 

<222> (354) . . (354) 

<223> n = a, c, g, or t 



<220> 

< 2 2 1 > mi sc_f eature 

<222> (352) . . (354) 

<223> Xaa = Ser 
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<400> 43 

atg gag tgg aag att gaa tec tta cct gta cct tat gat aaa get atg 
Met Glu Trp Lys He Glu Ser Leu Pro Val Pro Tyr Asp Lys Ala Met 
1 5 10 15 

tgt ttt atg caa caa agg gtc gag ggt att get aat aag aca caa gat 
Cys Phe Met Gin Gin Arg Val Glu Gly He Ala Asn Lys Thr Gin Asp 
20 25 30 

gaa eta gta tgg tta ctt gaa cat ttt ccg tta tat acg get ggt act 
Glu Leu Val Trp Leu Leu Glu His Phe Pro Leu Tyr Thr Ala Gly Thr 
35 40 45 

agt gca agg agt gag gaa tta eta ace gat agt tta ttt cct gta tat 
Ser Ala Arg Ser Glu Glu Leu Leu Thr Asp Ser Leu Phe Pro Val Tyr 
50 ~ 55 60 



fit 



tct aca ggt aga ggt ggt aaa tac act tat cat ggt cct ggt caa aga 
Ser Thr Gly Arg Gly Gly Lys Tyr Thr Tyr His Gly Pro Gly Gin Arg 



65 



70 75 80 



att get tat gtg atg atg gat tta aaa gca aga gat aaa tgt aat gtt 
He Ala Tyr Val Met Met Asp Leu Lys Ala Arg Asp Lys Cys Asn Val 
85 90 95 

agg ttg tat gtt gaa act ttg ggt gag tgg att gtt aaa act tta aag 
Arq Leu Tyr Val Glu Thr Leu Gly Glu Trp He Val Lys Thr Leu Lys 
a „. - 105 110 



V 100 

ftf cat ttt tea ata cga ten 

His Phe Ser He Arg 
115 



<210> 44 

<211> 117 

<212> PRT 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminantium) 



<220> 

<221> misc_feature 

<222> (354) . . (354) 

<223> n = a, c, g, or t 

<220> 

<221> misc_feature 

<222> (352) . . (354) 

<223> Xaa = Ser 



<400> 44 

Met Glu Trp Lys He Glu Ser Leu Pro Val Pro Tyr Asp Lys Ala Met 
15 10 15 



UF-299XC1 



48 



96 



144 



192 



240 



288 



336 



354 
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o 

III 



Cys Phe Met Gin Gin Arg Val Glu Gly lie Ala Asn Lys Thr Gin Asp 
20 25 30 



Glu Leu Val Trp Leu Leu Glu His Phe Pro Leu Tyr Thr Ala Gly Thr 
35 40 45 



Ser Ala Arg Ser Glu Glu Leu Leu Thr Asp Ser Leu Phe Pro Val Tyr 
50 ~ 55 60 



Ser Thr Gly Arg Gly Gly Lys Tyr Thr Tyr His Gly Pro Gly Gin Arg 
65 70 75 80 



He Ala Tyr Val Met Met Asp Leu Lys Ala Arg Asp Lys Cys Asn Val 
85 90 95 



Arg Leu Tyr Val Glu Thr Leu Gly Glu Trp He Val Lys Thr Leu Lys 
100 105 HO 



His Phe Ser He Arg 
115 



<210> 45 

<211> 4369 

<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminantium) 



<400> 45 
gatcctctga 


ttgaggaaga 


tcaacaccac 


aatgtttttc tttagtgtga 


tacataacat 


60 


gatcaggata 


gaaactaggc 


actaacttac 


tagttgcctc ttcgtatata 


ggattaccat 


120 


ttctgtcaaa 


atctaacatt 


aaagaacaag 


tttcacttaa accacgagta 


tttcttaaac 


180 


tatcttcaac 


agtattaacc 


aaattcaaac 


ttgaaactaa ttggaacgta 


ctttcttttc 


240 


caacacatat 


aacaggctta ctatccttaa 


cagtagtttc acaactagaa 


gcagataaaa 


300 


ctgaatcctc 


tattttacct 


aaatctacac 


ctgatagttt tactttatca 


tcttttacat 


360 


taccactttg 


aaaattaaaa 


gtagcaccaa 


cacttctagc aacactactg 


tccttttcat 


420 


ctcttatagc 


agtaccttca gatactactt 


ttttctctac agatttatcc 


ttagtactac 


480 


ctgtacactc 


tgtatcagta 


acatcccttt 


tctcatctgg tttctctaat 


ctagaaccag 


540 


ataatctaac 


ttgattactt 


ttcatatcac 


cagtttgagc actcgcactt 


acaaaaacat 


600 
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ctctcttttt ttcatttatt cttatagtat caccttcagg tactactttt ttctctacag 
atttatcctt agtatcaacc ataacatcag atttaaaact aagacttgtt tttatagtag 
tttcagtatg actatagtga acaccaacac cagcattttt cttaaccata acttgttgac 
cttctacact atcgcgttct acagtttgaa cgtcagaaat ttgatgtgtt acctgatcca 
ttttggtaga tgagacagta gattttgatt ttaaaacatg acctatatca tcactatcat 
tatggtaaac tgattttaga aattcaatac catcttttcc agataaagtg tccatttcgt 
acttttcata ttcactctga ctacaataag taaccctact ttttgtatca ttatctgata 
tatctaattc tcttgactta tacttcataa cactcaacac ataacataca aacctaacca 
caagcagaac atagtaaaca catataaaaa acagcgacac tgctgtgtat aggattatct 
cattcatatt atttaataag aaaattaata taagttaata tatacatata tatttaacaa 
ctaaaagaat tataataaaa aaatttacta tttctaatat ttttttaatt agttactaaa 
tctatattat atttttaaat aatactaatt tttaatataa ataaactaat atcaaatgat 
aatcttttac tatattagca acatcataaa gtgctaaata ctacttctta tagaggatga 
tctactatca ctcattacac aactcacatt aatataagat ggtaaccttt ctgaaggagt 
atatatttta ttcttcttaa cccgttttac aacattactt ataataatag catctgaaat 
ttctcccata ttgtttttta aatattcttt aactacaaca gcagcttttt tctccatctt 
atcactaaaa aatgaagcca atttctgaat agatttcaat atatcaagtt cccatttatc 
attatttatc accttagaca ttaatgtacc aaacactgaa ctttgagaat gatttccatg 
ttctagatat ctggttacca tattatgtac agccctatat ttaagtcgca ttttactaac 
cgccatgatc aaaacattct tatatgctac tgtgatcgct tctttttgaa tactctcata 
tacttgtgtg acatattcag aatacatata agattttact tgattctcta attcacagat 
caaaaactct cgatcaccgg gattagcatc acatactctc atatcctttg ccaataagta 
aacacattct tttataagtc ctgctttaga ccttttatac aatgttgtac cacgctgaat 
agcaaagtcc cgtatcataa caggcattac ttgtttatcc atacgttgta tagtattcaa 
catcagacta tatgcatcca tacattcatg cttaacttta ctacgtaaat tctcatcacc 
tattcccgac aacagagtat ctagtctatc actctcaata ttccatgctg atatcaataa 
atcatgagga tcaatttgca ttcctccttg tgctttgtgg taaaccatta tttgagatat 
gtcacattca tcatctctaa acaagtatgt agtagtactt aaaccttgct tcttctttaa 
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UF-299XC1 



in 



cttatctgta ttcaaacaag tagactcttg acctataact ctaccttcac tttcaatact 
atgttttaca gatggtaata cagtacaatc tacactactt tcattttttc tactttcacg 
aacacgatta gtatcatgaa taccacctat tttactagaa gccacactaa ttttctggcc 
atgactaatt gctggagtta ctaatgacaa tctagcacga cttataggcg tagcctcttt 
tctcctacta cgctcatcag catctttaac atgcctagca tcactcttct taccagtaac 
tgacctaact gcttgatcac aaacaaccaa tctcttacta ttagcatgta cttttttatc 
tcttgcattt atcattgcta cagatctgtt accactctca actatagcac gccccgcata 
cattatagct tctcgaaaaa cttgcggatt actaaaaatc aaggacatac tagtcattgg 
atcattaaac atcaaataca tattaattcg tggattacta aacattaagc ttacattcag 
acacacattt gacaatagtt tgaatagatt ttcacagttc atacttgtca tctgacttaa 
caattgttga tcaccagcat taccacttat catactcctg attacaagtc ttaaatctcg 
tgaagatata gcagtctggt tattatcaga aacagcagta cttgtactac taaccttttt 
agaatatgaa aattgtgcac aagaatctga tggtttacca gttgtatcat cttgaccaac 
taggaaacta tgttcagatg atataatccc ttccaaacct ttatatgatg tatctgaaat 
agtatctcgc atattaatac cacgaatagc aaggtcactc atatcacaac cagtagactt 
agtatcttca tgcttagata aatttctcaa caagccagta tcagcacttg caaacacaaa 
atcgttctgt ttatcaggcc gaacaataaa gtcattccca cctaaactat ggttaagttt 
tccaagactg ccatgaaatc caacttctat cctatattgt tgagagaaag tagatctatc 
caataatcca ccaacaccaa taaaactatc actagcatac tgcccaactc ttggattatc 
acccatacaa aaactatccg gaaaaacact acgctttgga gacaaataac tattgaaatg 
ttcaacttct gataataagt tagttgtgga ataagagcgc tttttttgaa caccaccttc 
actatcatac tgatttaata ttctataagg tctatcccat ctctgtatac catcactaaa 
aggtttaccc cattcttcta tatcgccact aaaaaattta tcccattttt ctataccacc 
actaaaaggt ttactccatc tttcgagact attaccagta agaacaccat cttcttgtaa 
tcttttatca ctttgtccgt tatatagaaa ttgatcacca catttagatt ctacatcctc 
catctccatg tacgtcatat catctacacc ctcaggggaa ctttcactat cttgatcact 
tgaattaaca ttttcatcat cagaagaacc cactacacca gcacaatctt ttcgttcttg 



2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 
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tgattcctca ctaggtatag ttttagaact tactgaagaa gcctcagatt ccccatccag 3 960 

attactattt gttaaagtat ttcttccttc tcttccatag attttcttac aacaatacac 4020 

tatacaacta gcaattacga gcataataat gaacaccgta aatacaataa gcattagcat 4080 

tcttatattc atatttaata cttctttata gattatcatt aataatatat aattttttaa 4140 

tataaacaag actatttaat aaaaatatac tattttaacg gagattttta tgataattct 4200 

taaaattata aatatatatc ataacatgta acaagttatt gatataaaaa ataaaataat 4260 

attaacctta ctaagttata ttctaaaata attaaaaata atcttaaaat ctattaataa 4320 

gtacttatat acaattatat aataccatta ctaaataacc atacagatc 4369 

<210> 46 

<2ll> 1147 

<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<220> 

< 2 2 1 > mi s c_f ea ture 

<222> (1) . . (1147) 

<223> Complement to SEQ ID NO:45, nucleotides <1..1147 
Product = "l4hworfli" 



III <400> 46 

fil 



60 



gatcctctga ttgaggaaga tcaacaccac aatgtttttc tttagtgtga tacataacat 

gatcaggata gaaactaggc actaacttac tagttgcctc ttcgtatata ggattaccat 120 

ttctgtcaaa atctaacatt aaagaacaag tttcacttaa accacgagta tttcttaaac 180 

tatcttcaac agtattaacc aaattcaaac ttgaaactaa ttggaacgta ctttcttttc 240 

caacacatat aacaggctta ctatccttaa cagtagtttc acaactagaa gcagataaaa 300 

ctgaatcctc tattttacct aaatctacac ctgatagttt tactttatca tcttttacat 360 

taccactttg aaaattaaaa gtagcaccaa cacttctagc aacactactg tccttttcat 42 0 

ctcttatagc agtaccttca gatactactt ttttctctac agatttatcc ttagtactac 4 80 

ctgtacactc tgtatcagta acatcccttt tctcatctgg tttctctaat ctagaaccag 540 

ataatctaac ttgattactt ttcatatcac cagtttgagc actcgcactt acaaaaacat 600 

ctctcttttt ttcatttatt cttatagtat caccttcagg tactactttt ttctctacag 660 

atttatcctt agtatcaacc ataacatcag atttaaaact aagacttgtt tttatagtag 720 

tttcagtatg actatagtga acaccaacac cagcattttt cttaaccata acttgttgac 780 
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cttctacact atcgcgttct acagtttgaa cgtcagaaat ttgatgtgtt acctgatcca 840 

ttttggtaga tgagacagta gattttgatt ttaaaacatg acctatatca tcactatcat 900 

tatggtaaac tgattttaga aattcaatac catcttttcc agataaagtg tccatttcgt 960 

acttttcata ttcactctga ctacaataag taaccctact ttttgtatca ttatctgata 102 0 

tatctaattc tcttgactta tacttcataa cactcaacac ataacataca aacctaacca 1080 

caagcagaac atagtaaaca catataaaaa acagcgacac tgctgtgtat aggattatct 1140 
cattcat 



<210> 47 

<211> 2766 

<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminantium) 



1147 



<220> 

|0 <221> misc_feature 

U <222> (1) . . (2766) 

Q <223> Complement to SEQ ID NO:45, nucleotides 1354.. 4119 

§P|" Hypothetical lipoprotein 

j2 Product = "14hworf2" 

W <400> 47 

fU ctaaatacta cttcttatag aggatgatct actatcactc attacacaac tcacattaat 60 

ru 



ataagatggt aacctttctg aaggagtata tattttattc ttcttaaccc gttttacaac 120 

attacttata ataatagcat ctgaaatttc tcccatattg ttttttaaat attctttaac 180 

tacaacagca gcttttttct ccatcttatc actaaaaaat gaagccaatt tctgaataga 240 

tttcaatata tcaagttccc atttatcatt atttatcacc ttagacatta atgtaccaaa 300 

cactgaactt tgagaatgat ttccatgttc tagatatctg gttaccatat tatgtacagc 360 

cctatattta agtcgcattt tactaaccgc catgatcaaa acattcttat atgctactgt 420 

gatcgcttct ttttgaatac tctcatatac ttgtgtgaca tattcagaat acatataaga 4 80 

ttttacttga ttctctaatt cacagatcaa aaactctcga tcaccgggat tagcatcaca 540 
tactctcata tcctttgcca ataagtaaac acattctttt ataagtcctg ctttagacct 
tttatacaat gttgtaccac gctgaatagc aaagtcccgt atcataacag gcattacttg 

tttatccata cgttgtatag tattcaacat cagactatat gcatccatac attcatgctt 720 

aactttacta cgtaaattct catcacctat tcccgacaac agagtatcta gtctatcact 780 
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ctcaatattc catgctgata tcaataaatc 
tttgtggtaa accattattt gagatatgtc 
agtacttaaa ccttgcttct tctttaactt 
tataactcta ccttcacttt caatactatg 
actactttca ttttttctac tttcacgaac 
actagaagcc acactaattt tctggccatg 
agcacgactt ataggcgtag cctcttttct 
cctagcatca ctcttcttac cagtaactga 
cttactatta gcatgtactt ttttatctct 
p actctcaact atagcacgcc ccgcatacat 

W aaaaatcaag gacatactag tcattggatc 

03 

H" attactaaac attaagctta cattcagaca 
t|1 acagttcata cttgtcatct gacttaacaa 
actcctgatt acaagtctta aatctcgtga 
Jff agcagtactt gtactactaa cctttttaga 

■ ry 

!U tttaccagtt gtatcatctt gaccaactag 

£3 caaaccttta tatgatgtat ctgaaatagt 

ft! 

gtcactcata tcacaaccag tagacttagt 
gccagtatca gcacttgcaa acacaaaatc 
attcccacct aaactatggt taagttttcc 
atattgttga gagaaagtag atctatccaa 
agcatactgc ccaactcttg gattatcacc 
ctttggagac aaataactat tgaaatgttc 
agagcgcttt ttttgaacac caccttcact 
atcccatctc tgtataccat cactaaaagg 
aaatttatcc catttttcta taccaccact 
accagtaaga acaccatctt cttgtaatct 



atgaggatca atttgcattc 


ctccttgtgc 


840 


acattcatca tctctaaaca 


agtatgtagt 


900 


atctgtattc aaacaagtag 


actcttgacc 


960 


ttttacagat ggtaatacag 


tacaatctac 


1020 


acgattagta tcatgaatac 


cacctatttt 


1080 


actaattgct ggagttacta 


atgacaatct 


1140 


cctactacgc tcatcagcat 


ctttaacatg 


1200 


cctaactgct tgatcacaaa 


caaccaatct 


1260 


tgcatttatc attgctacag 


atctgttacc 


1320 


tatagcttct cgaaaaactt gcggattact 


1380 


attaaacatc aaatacatat 


taattcgtgg 


1440 


cacatttgac aatagtttga 


atagattttc 


1500 


ttgttgatca ccagcattac 


cacttatcat 


1560 


agatatagca gtctggttat tatcagaaac 


1620 


atatgaaaat tgtgcacaag 


aatctgatgg 


1680 


gaaactatgt tcagatgata 


taatcccttc 


1740 


atctcgcata ttaataccac 


gaatagcaag 


1800 


atcttcatgc ttagataaat 


ttctcaacaa 


1860 


gttctgttta tcaggccgaa caataaagtc 


1920 


aagactgcca tgaaatccaa 


cttctatcct 


1980 


taatccacca acaccaataa 


aactatcact 


2040 


catacaaaaa ctatccggaa 


aaacactacg 


2100 


aacttctgat aataagttag ttgtggaata 




atcatactga tttaatattc 


tataaggtct 


2220 


tttaccccat tcttctatat 


cgccactaaa 


2280 


aaaaggttta ctccatcttt 


cgagactatt 


2340 


tttatcactt tgtccgttat 


atagaaattg 


2400 
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atcaccacat ttagattcta catcctccat ctccatgtac gtcatatcat ctacaccctc 2460 

aggggaactt tcactatctt gatcacttga attaacattt tcatcatcag aagaacccac 2520 

tacaccagca caatcttttc gttcttgtga ttcctcacta ggtatagttt tagaacttac 2580 

tgaagaagcc tcagattccc catccagatt actatttgtt aaagtatttc ttccttctct 2640 

tccatagatt ttcttacaac aatacactat acaactagca attacgagca taataatgaa 2700 

caccgtaaat acaataagca ttagcattct tatattcata tttaatactt ctttatagat 2760 
tatcat 



2766 



<210> 48 

<211> 3500 

<212> DNA 

<213> Ehrlichia ruminant i urn (formerly Cowdria ruminantium) 



<400> 48 
gatcaaaaga 


aattggaata 


tcttcaacat 


aaaataggga 


ctcatttgct 


aaattaacta 


60 


aattttttgt 


tctctttttt 


agttcattaa 


ttccatttag 


tagatagcct 


attttctctg 


120 


tattgacttt 


atatcctatt 


gttttctcta 


tgaatattat 


atcaaattta 


atcttgtaaa 


180 


gtataaaacc 


ttggttcttt 


atttactgta 


atgaaagtat 


aattattctt 


aatttactct 


240 


aaaatataca 


ataagaagtt 


atatctattt 


ttttatattt 


attacttaat 


gactcatata 


300 


tctatgattg 


cattgtaatt 


atattagtaa 


atctagtgtc 


atggatgatc 


tgtatctcac 


360 


tactgattta 


gttactgttg 


ttttttgtat 


aaatgataat 


aaacttatta 


caaattgttt 


420 


tatggcaaaa 


tttcaataat 


atttgttttt 


catatattga 


cttcagtata 


aatttatagt 


480 


agctttagca 


ctctatcttt 


taccaggttt 


atgatgataa 


gaatctttct 


tttgttaggc 


540 


ttagtattat 


tagtagcaag 


ttttccacta 


ttaaataact 


ggctatctaa 


tcattctggt 


600 


aagtctacta 


cattggataa 


ggatgcagtt 


atatctatag 


ttgaggaata 


tataaccaat 


660 


tatcctcaga 


gggtaataga 


tttacttact 


acaggccaag 


cacaagcaga 


aagagcagag 


720 


cttactgaaa 


atattaaaaa 


atataaatct 


gagcttgaag 


atattgcata 


cccatctgct 


780 


ggcaataaag 


acagtaaaat 


tgcatttatt 


gagttcttcg 


attactcttg 


tggttattgt 


840 


aaaatgatgt 


ttgaagatat 


caaacaaatt 


ataaaagatg 


gtaaggtacg 


tgttattttt 


900 


agagattttc 


caatacttgg 


ggaatcgtcg 


ttaaaggctg 


ttaaagcagc 


attggctgta 


960 


catcttatca 


atccaagtaa 


atacttggac 


ttctattatg 


cagcattaaa 


tcataaacag 


1020 
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to 

I 'i 

U1 

■5 55 

fU 
n 

O 

ru 



ccatttaatg 


atgaatctat 


acttaatata gttaaatcac 


ttgaaatttc 


agaagaggaa 


1080 


tttaaagatt 


ctttatctaa 


aaattctagt 


actattgata 


agatgataga 


gtccactaga 


1140 


aatctggctg 


agaagttaaa 


tatcagaggt 


actcctgctc 


ttataatagg 


tgatgcattc 


1200 


attgggggag 


ctgcagattt 


atcaacttta 


agaagtaaaa 


tagtagaaca 


gcaggaacaa 


1260 


taaagcttct 


ttccttaatg 


aagaagggtg ttatctgtgc 


tatttataga 


agggcttgta 


1320 


gggtcttcag 


ttattgttat 


tctgttagga 


acaccttctt 


cgatatcatc 


atgttctgca 


1380 


ttattgtttt 


catcagtaat 


ggtgtaggtt 


ttactgcata 


tgattccata 


agctatcatt 


1440 


gatagtgcaa 


taatggcact 


tgctatagca 


ataatattaa 


ttattatatt 


tttattatta 


1500 


acctcaaagt 


ggtataacaa 


tgatattgtt 


ataatactaa 


aaagtataat 


taatcctgct 


1560 


gtaaatgcac 


aacatagggt 


ttttttggga 


tatggttgct 


gttgagttgg 


tttttttgta 


1620 


tgactgctaa 


tactatagct 


atcatcatat 


gtatcagtta 


tgtgaccttc 


actttcttta 


1680 


gtactagtgt 


gagggtagtg 


aattgctaaa 


gcttgtgctg 


tagcgtatat 


attaggaata 


1740 


tataattgag 


ccatagaaaa 


tcccttagct 


aacaatgata 


caggttgtat 


atattgatca 


1800 


attgaaaatt 


ttaattgatc 


actcaataca 


ttatcaccaa 


cctttttaac 


tacatcatgt 


1860 


gataggcaaa 


tatttccatt 


tttatcaact 


aaaggacaaa 


ctaacttttg 


tatatcgaaa 


1920 


ggagagagca 


attgtgatgt 


tgtaattgat 


gacacagtat 


cccaagaaac 


acactcctga 


1980 


agtccttctt 


caaatgcttt 


aagtagtgga 


tattgtaggt 


tcttagcact 


attacacaat 


2040 


agatctatat 


ttcgtactat 


aggaattgaa 


actagaatat 


taaataataa 


aaattgtatg 


2100 


gaagatgttt 


gggctgtaca 


taaatattga gaaaattgct 


catcactgaa 


agaacttaca 


2160 


taacatgcag 


ctaattgtat 


ggtacgacta 


aacaaagaaa 


tgtcaaagtt 


ttggcatgat 


2220 


atttcccttg 


tttccgtagt 


acgtaccaac 


tgcatacgta 


atacaacctc 


ccttattgtt 


2280 


gtattgcaga 


actcagtact 


gtacagtgta 


tcttgtgttg 


ttactatatg 


atctgtatcg 


2340 


acacctaatt 


cctctgaaaa 


agaatcaagg 


acattatgta 


ttgtcatata 


gttgtgaaaa 


2400 


ggttcagcat 


tggcttttgc 


aaaatcatca 


gctgatgcat 


aatggtatag 


gttatttaca 


2460 


tcgctgttta 


gtagatttgc 


tagtaaagaa 


agtgttatat 


aaaacttatt 


aatacctgat 


2520 


gttacatgtg 


ataataaggt 


ttcagggttg 


ttataagcaa 


catatgcaat 


atcaaataat 


2580 


cttgtaatgc 


aagatttttc 


taaaaaatta 


ccaaaacata 


gctttaataa 


aattattagt 


2640 


acactgctag 


aatagtgttc 


cggatcaaga gaatgttgcc 


ctaatactct 


acacattata 


2700 
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actgagattt 


gtcgagcttt 


tctttcatta 


acagtactac 


aacaagctat 


catgtgatat 


2760 




aataattatQ 


tattgcctaa 


tatgtatggt 


acaccttcat 


taaatgttag 


gtgttgcaat 


2820 




aacatgacca 


tgttatttgg 


tataatctga 


gtatttttat 


tatatatatt 


agctgtgcta 


2880 




caatgtaact 


ttgcttgaat 


ttcattaaaa 


agtacttcat 


acccccgaag 


taatttgatc 


2940 




tgttttttat 


gtggggcatt 


tgcaatcttc 


attaagagag 


cataacatgt 


attataatat 


3000 




tcttgtattt 


ttgaagctgg 


taattttaga 


tggaatgcgg 


aataataaca 


aagggctagt 


3060 




aactctaaca 


aatgtcctga 


taattgtttg 


tgagctccat 


gtaattctgc 


taatatgtct 


3120 




ctataatctt 


tactttgcga 


aataaacttt 


tgtaatagta 


cttccttata 


tattgcactt 


3180 




atgacatgta 


atgtatttaa 


ctttatggca 


taagtagtat 


taagtgtact 


gcgtattgca 


3240 




catgagatat 


cgcaaccaau 


aaaac uay 




aaataactto 


aaatgtactt 


3300 


Q 
CS 


gttgtttgta 


agttttcaaa 


ggttctcatt 


gtacagttaa 


tgtcttgaga 


aagagatgct 


3360 




gacattaagt 


actttggact 


gcagatagag 


agacaatcct 


ggtacattgc 


atagaaaata 


3420 


m 


tccttatagg 


cattaagtat 


taatctagtt 


aacttgccaa 


catttttgtt 


ttcgtatact 


3480 




gtattagata 


aagatagatc 










3500 



L* <210> 49 

fM <211> 753 

5*5 <212> DNA 

C9 <213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 

fir 

<220> 

<221> CDS 

<222> (1)..(753) 

<223> Corresponds to SEQ ID NO:48, nucleotides 511.. 1263 
Hypothetical outer membrane protein 
Product = "18hworfl" 



<400> 49 

atg atg ata aga ate ttt ctt ttg tta ggc tta gta tta tta gta gca 
Met Met He Arg He Phe Leu Leu Leu Gly Leu Val Leu Leu Val Ala 
15 10 15 

agt ttt cca eta tta aat aac tgg eta tct aat cat tct ggt aag tct 
Ser Phe Pro Leu Leu Asn Asn Trp Leu Ser Asn His Ser Gly Lys Ser 
20 25 30 

act aca ttg gat aag gat gca gtt ata tct ata gtt gag gaa tat ata 
Thr Thr Leu Asp Lys Asp Ala Val He Ser He Val Glu Glu Tyr He 
35 40 45 



48 



96 



144 
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acc aat tat cct cag agg gta ata gat tta ctt act aca ggc caa gca 192 
Thr Asn Tyr Pro Gin Arg Val He Asp Leu Leu Thr Thr Gly Gin Ala 
50 55 60 

caa gca gaa aga gca gag ctt act gaa aat att aaa aaa tat aaa tct 
Gin Ala Glu Arg Ala Glu Leu Thr Glu Asn He Lys Lys Tyr Lys Ser 
65 " 70 75 80 

gag ctt gaa gat att gca tac cca tct get ggc aat aaa gac agt aaa 
Glu Leu Glu Asp He Ala Tyr Pro Ser Ala Gly Asn Lys Asp Ser Lys 
85 90 95 

att gca ttt att gag ttc ttc gat tac tct tgt ggt tat tgt aaa atg 336 
He Ala Phe He Glu Phe Phe Asp Tyr Ser Cys Gly Tyr Cys Lys Met 
100 105 HO 



b 



atg ttt gaa gat ate aaa caa att ata aaa gat ggt aag gta cgt gtt 
Met Phe Glu Asp He Lys Gin He He Lys Asp Gly Lys Val Arg Val 
115 120 125 



Eg att ttt aga gat ttt cca ata ctt ggg gaa teg teg tta aag get gtt 

U He Phe Arg Asp Phe Pro He Leu Gly Glu Ser Ser Leu Lys Ala Val 

n 13 0 " 135 140 

¥" aaa gca gca ttg get gta cat ctt ate aat cca agt aaa tac ttg gac 

Lys Ala Ala Leu Ala Val His Leu He Asn Pro Ser Lys Tyr Leu Asp 

P 145 150 155 160 

ffj ttc tat tat gca gca tta aat cat aaa cag cca ttt aat gat gaa tct 
m Phe Tyr Tyr Ala Ala Leu Asn His Lys Gin Pro Phe Asn Asp Glu Ser 
g ' ' 165 170 175 

K ata ctt aat ata gtt aaa tea ctt gaa att tea gaa gag gaa ttt aaa 
§W He Leu Asn He Val Lys Ser Leu Glu He Ser Glu Glu Glu Phe Lys 
180 185 190 

gat tct tta tct aaa aat tct agt act att gat aag atg ata gag tec 
Asp Ser Leu Ser Lys Asn Ser Ser Thr He Asp Lys Met He Glu Ser 
195 200 205 

act aga aat ctg get gag aag tta aat ate aga ggt act cct get ctt 
Thr Arg Asn Leu Ala Glu Lys Leu Asn He Arg Gly Thr Pro Ala Leu 
210 215 220 

ata ata ggt gat gca ttc att ggg gga get gca gat tta tea act tta 
lie He Gly Asp Ala Phe He Gly Gly Ala Ala Asp Leu Ser Thr Leu 
225 ' " 230 235 240 

aga agt aaa ata gta gaa cag cag gaa caa taa 
Arg Ser Lys He Val Glu Gin Gin Glu Gin 
245 250 



240 



288 



384 



432 



480 



528 



576 



624 



672 



720 



753 



<210> 50 
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<211> 250 
<212> PRT 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<400> 50 

Met Met He Arg He Phe Leu Leu Leu Gly Leu Val Leu Leu Val Ala 
15 10 15 



Ser Phe Pro Leu Leu Asn Asn Trp Leu Ser Asn His Ser Gly Lys Ser 
20 25 30 



Thr Thr Leu Asp Lys Asp Ala Val He Ser He Val Glu Glu Tyr He 
35 40 45 



U Thr Asn Tyr Pro Gin Arg Val He Asp Leu Leu Thr Thr Gly Gin Ala 

2*1 50 55 60 

f P~ 

P? Gin Ala Glu Arg Ala Glu Leu Thr Glu Asn He Lys Lys Tyr Lys Ser 
jh* 65 70 75 80 



Glu Leu Glu Asp He Ala Tyr Pro Ser Ala Gly Asn Lys Asp Ser Lys 
85 90 95 



He Ala Phe He Glu Phe Phe Asp Tyr Ser Cys Gly Tyr Cys Lys Met 
p 100 105 110 

HJ Met Phe Glu Asp He Lys Gin He He Lys Asp Gly Lys Val Arg Val 
115 120 125 

He Phe Arg Asp Phe Pro He Leu Gly Glu Ser Ser Leu Lys Ala Val 
130 135 14 0 



Lys Ala Ala Leu Ala Val His Leu He Asn Pro Ser Lys Tyr Leu Asp 
145 150 155 160 



Phe Tyr Tyr Ala Ala Leu Asn His Lys Gin Pro Phe Asn Asp Glu Ser 
165 170 175 



He Leu Asn He Val Lys Ser Leu Glu He Ser Glu Glu Glu Phe Lys 
180 185 190 



Asp Ser Leu Ser Lys Asn Ser Ser Thr He Asp Lys Met He Glu Ser 
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195 200 205 



Thr Arg Asn Leu Ala Glu Lys Leu Asn He Arg Gly Thr Pro Ala Leu 
210 215 220 



He lie Gly Asp Ala Phe He Gly Gly Ala Ala Asp Leu Ser Thr Leu 
225 A 230 235 240 



Arg Ser Lys He Val Glu Gin Gin Glu Gin 
245 250 



<210> 51 

<211> 2226 

<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
<220> 

<221> misc_f eature 

CO <222> (1)..(2226) 

\* <223> Complement to SEQ ID NO:48, nucleotides 1275..>3500 

m Product = "18hworf2i" 



m 
m 
p 



<400> 51 

ttaatgaaga agggtgttat ctgtgctatt tatagaaggg cttgtagggt cttcagttat 60 

tgttattctg ttaggaacac cttcttcgat atcatcatgt tctgcattat tgttttcatc 120 

agtaatggtg taggttttac tgcatatgat tccataagct atcattgata gtgcaataat 180 

ggcacttgct atagcaataa tattaattat tatattttta ttattaacct caaagtggta 240 

taacaatgat attgttataa tactaaaaag tataattaat cctgctgtaa atgcacaaca 3 00 

tagggttttt ttgggatatg gttgctgttg agttggtttt tttgtatgac tgctaatact 360 

atagctatca tcatatgtat cagttatgtg accttcactt tctttagtac tagtgtgagg 420 

gtagtgaatt gctaaagctt gtgctgtagc gtatatatta ggaatatata attgagccat 480 

agaaaatccc ttagctaaca atgatacagg ttgtatatat tgatcaattg aaaattttaa 540 

ttgatcactc aatacattat caccaacctt tttaactaca tcatgtgata ggcaaatatt 600 

tccattttta tcaactaaag gacaaactaa cttttgtata tcgaaaggag agagcaattg 660 

tgatgttgta attgatgaca cagtatccca agaaacacac tcctgaagtc cttcttcaaa 72 0 

tgctttaagt agtggatatt gtaggttctt agcactatta cacaatagat ctatatttcg 780 

tactatagga attgaaacta gaatattaaa taataaaaat tgtatggaag atgtttgggc 840 
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fy 

RSI :: 
6 : 5 



tgtacataaa 


tattgagaaa 


attgctcatc 


actgaaagaa 


cttacataac 


atgcagctaa 


900 


ttgtatggta 


cgactaaaca 


aagaaatgtc 


aaagttttgg 


catgatattt 


cccttgtttc 


960 


cgtagtacgt 


accaactgca 


tacgtaatac 


aacctccctt 


attgttgtat 


tgeagaaetc 


1020 


agtactgtac 


agtgtatctt 


gtgttgttac 


tatatgatct 


gtatcgacac 


ctaattcctc 


1080 


tgaaaaagaa 


tcaaggacat 


tatgtattgt 


catatagttg 


tgaaaaggtt 


cagcattggc 


1140 


ttttgcaaaa 


tcatcagctg 


atgcataatg 


gtataggtta 


tttacatege 


tgtttagtag 


1200 


atttgctagt 


aaagaaagtg 


fcfcafcataaaa 


cttattaata 


cctgatgtta 


catgtgataa 


1260 


taaggtttca gggttgttat 


aagcaacata 


tgcaatatca 


aataatcttg 


taatgeaaga 


1320 


tttttctaaa 


aaattaccaa 


aci^ t* wl«4 


taataaaatt 


attagtacac 


tgctagaata 


1380 


gtgttccgga 


tcaagagaat 


gttgccctaa 


tactctacac 


attataactg 


agatttgtcg 


1440 


agcttttctt 


tcattaacag 




agctatcatg 


tgatatggta 


attgtgtatt 


1500 


gcctaatatg 


tatggtacac 


rfcfcc at. fcaaa 


tgttaggtgt 


tgcaataaca 


tgaccatgtt 


1560 


atttggtata atctgagtat 


ttttattata 


tatattagct 


gtgctacaat 


gtaactttgc 


1620 


ttgaatttca 


ttaaaaagta 


cttcataccc 


ccgaagtaat 


ttgatctgtt 


ttttatgtgg 


1680 


ggcatttgca 


atcttcatta 


acraaacrcata 


acatgtatta 


taatattctt 


gtatttttga 


1740 


agctggtaat 


tttagatgga 


a t"crcacjaata 


ataacaaagg 


gctagtaact 


ctaacaaatg 


1800 


tcctgataat 


tgtttgtgag 


r* t" r* r 1 ^ t crt a a 


ttctactaat 


atgtctctat 


agtctttact 


1860 


ttgcgaaata 


aacttttgta 


at acrtacttc 


cttatatatt 


gcacttatga 


catgtaatgt 


1920 


atttaacttt 


atggcataag 


Lay Lat.La.ay 


t nt p» ft err* crt 


a 1 1 cr c a c a t q 


agatatcgea 


1980 


actaataaaa 


ctagtgttat 


tgcgtgggat 


aacttgaaat 


gtacttgttg 


LLLgtaagLL 


D A A n 


ttcaaaggtt 


ctcattgtac 


agttaatgtc 


ttgagaaaga 


gatgetgaca 


ttaagtactt 


2100 


tggactgcag atagagagac 


aatcctggta 


cattgeatag 


aaaatatcct 


tataggcatt 


2160 


aagtattaat 


ctagttaact 


tgccaacatt 


tttgttttcg 


tatactgtat 


tagataaaga 


2220 


tagatc 












2226 



<210> 52 

<211> 4750 

<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminantium) 
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<4QQ> 52 
gatcctgcta 


atactttagg 


taatgttttt 


ttaagatgtg 


gcctagataa 


ataaaacact 


60 




gcttgactgt 


ctatatagta 


catacgtgat 


agataacgaa 


aaaaatttct 


caaagcagac 


120 




agtgaccttg 


cattggtaac 


tgcttcaact 


ccacattgat 


atctagaagc 


aaaccatttt 


180 




ctcaaatctc 


caattttaac 


atgcacaaga 


ttatttaatg 


taacagaaca 


ccctgtactc 


240 




ttatgcaaga 


actctataaa 


cttatcaagg 


tctcttacat 


aagaaacaac 


tgtattcaaa 


300 




gaatacctct 


tctcttgttc 


catccatatt 


ttccaattat 


ttacaatatc atagagttct 


360 




ttattcgaca 


tacatattaa 


aatcaatcaa 


aacaaaataa 


tagtactatc 


taattaataa 


420 




aaaaatcctc 


aatagtcttt 


agcaagaact 


acaaatataa 


tgagacactt 


aacttattaa 


480 




tatatttcaa 


atttattata 


ctactcatca 


tatttagcat 


aatatcacat 


ctgacatgat 


540 


pi;. 


taacaatagt 


aacacatttc 


ttaacactag 


ataatataca 


ataaataata 


tataattttt 


600 


0 

~y 


gactggtttc 


ttgatataaa 


ttaggtaaaa 


aatgaaaatc 


agtattttag gtgcaggatc 


660 


atttggcaca 


gcaatagcaa 


ttgcactgtc 


agcacatggt 


atatcagtta 


acttatgggg 


720 


s 


acgtgatcat 


agaaatatta 


cacatataaa 


cacttaccga 


aaaaatttaa 


aatatttacc 


780 


a 


cacatatcat 


ctaccagaca 


acatatatgc 


aaccagcaat 


atagacgaag 


tattatctga 


840 


1 


caacaataca 


tgtattatct 


taactattcc 


tacacaacaa 


ttacgcacca 


tatgtacaca 


900 


B 

f . 


aatacaacac 


aaacagcata 


tgtgtaaaaa 


tactccaata 


ttaatttgta gtaaaggtat 


960 




cgaaattaca 


tcactcaaat 


ttcccagtga 


aatagcagaa 


gaaattttac 


aatataatcc 


1020 


ry 


aatttttata 


ctctctggtc 


caagttttgc 


taaagaaatt 


gcagaacatc 


ttccttgtag 


1080 




tatagtactt 


gctggtgata 


ataaagaact 


tggtgaatca 


ttgatagaaa 


caataagtaa 


1140 




tgatgttcta 


aaaataatat 


accatcaaga 


tattataggt 


gtacagattg gagctgcatt 


1200 




aaagaacata 


attgcaattg 


catgtggaat 


aatcgctgga 


aaaaatttag gtaataatgc 


1260 




tgttgctact 


gttataacta 


aaggcatgaa 


tgaaattaaa 


acactatata 


tagcaaaaaa 


1320 




tcattcaata 


gatcttcata 


cattaattgg 


tccatcatgt 


cttggagatc 


taatattaac 


1380 




atgtacaaca 


gaacattcac 


gcaatatggc 


ttttggacta 


gaaataggaa 


aaggtagaaa 


1440 




tataaataca 


ttaatagatc 


acaacctaaa 


gcttgttgaa 


ggaaccagta 


ctgtaaaacc 


1500 




actgatatca 


ttagcaaaaa 


aacttaatgt 


agaactacca 


atttgcatat 


ctatttacaa 


1560 




tttattacat 


gagaatatat 


cactagataa 


agccatatca 


aacatattat 


cttagtctat 


1620 
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catcctttga taatttcaac acaatgataa ataaacggtc aaaaatatag 
tcaccacata tataaaaagc agtcaaatac ccatcgttaa catccaacta 
atattacata acaaacttaa gtataactta aaatttccta gctaattata 
cctatctcct atctcaatta accaattgtt atcagattat aaataagtca 
ttacttattt ataaaataat atgtttgcac actttttcac tacatcatgt 
cataatttta cataaaataa ctaataaaaa gaaccaatac atatattaaa 
acctatttac tacgtaatat tacatagatg tcctgacata ataaattcta 
catatttcaa acataaaata tgataaactg tttttttatg cccattagtt 
ttgctaatta cccaaaaagg ttaaaataca cattcctgca acaatatgaa 
tacacgtcaa ataaattaaa caaatttcta atataaccac ctactctaaa 
aatagtatat catacctaag taagatatcc ctacagcatg tatcaaataa 
tcgttatgta tatttataca attacaaaat ttccaacttc aacaacaaaa 
tattataaca aattcaagaa ttatatatac ttcaccaaca catagttatc 
atacatcata tcctttttaa aaagatgact tcacaattca tacataaata 
caatgtttat tcagaaacat tacacaatcc aagaattttc aatttacggt 
acgttccatt ccaacaaatt cagcagttcg tgatacatta cctccaaaac 
agtttttaaa tactgtcttt caaattcttc acgagcttta cgtaatggta 
tttagcactt aaaacatcat taataggcga attagatact atatctactg 
tgctgtaatc atctccttag gagatttcat aattaaaatc cattctataa 
ttgtcttaag ttacctggcc attcatatga ctgcattgct attaaagctt 
tacatgagta cacaaaccta tttttttaca gatgctattc ataaaatacc 
cggtatatct gtacaatatt ctactaaaga cggtactcta attggaagga 
ataatataaa tcctcacaaa acctaccagc ttttacttca ctttcaatat 
agacacaata attctcacat ctatactaac aggaatctta ctattttccc 
tccctcctgt aataatctga gtaatcttaa ttgcgtatcg tatcgtaaat 
atctataaat aacgtaccat gatttgcttg ctctataatt ccaatatgag 
atgagacaat atattattac tttcctcact accaaatata ttaaccaagt 
tggtagcata gatgagtaca tagatataaa tggagtatca taccccttgg 
T:\Sequences\UF\UF-299XCl\As-Filed-Seq-List.txt/DNB/jaj 



aatacaacgt 

agtatgtaac 

taaacaaatt 

aattaaactt 

atataatgaa 

ttactaaaac 

tcatccttga 

cttaataaaa 

gaagatacaa 

cataggaacc 

taaagaaaaa 

ctcaaagttc 

aaattctata 

attatacatg 

gtaatgctga 

gagataactg 

cagaaataac 

gtaaatcttt 

cattacgtaa 

catcacttaa 

tacacaattc 

catttaatct 

ctttggaaga 

tatatatttt 

ctgttacttc 

gaggtactct 

aattattagc 

attttttatg 



UF-299XC1 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 



88 



UF-299XC1 





ha1"haarrha crcaactactt 


cctttccaac 




rcratcrtaata actcrctttat 


taatcatact 




gactatttca taatcctcaa 


atgctgattt 




agactctata gctctcttta 


caactaactt 




ataatcataa acacccatat 


gcagagactt 




aahrpfaaha araaacaaat 


aaacratacct 




a+-r , aat"?it"r , ?3 t" rr t~ p t" t" a 
aULdaLaLLa ya.uv-u.ut-.ut-a. 


accatatatc 




ay CCa CCuLy d,LCyLyyciL.a 


asrratraac 

CtCl S_» d w w UU w 




+- a t- at- a+- r»-t- "h f- 1- ^ t* 1" ;a era t~ 
taaCaLaLCt t u LaL Lay a u 


U U i»y a v. a l. 


dataLaCaaL t-ULLtLLLyy 


d >w_- CL i — — - > — v^ci«.w 




tgaaatactg caaacacaau 


yUdtLLul U U 


0 

5 : ti 

"S? '.: 


ctaatgatca acaaccaata 


tdu uctdau Uu 


uauaaaaauu dyttaoLatL 


attartaatt 


m 

5 


aayadaaaLd a^aa.cciu.uuci 


a Laaaaaau <— 


0 

ru 


aat. uatxaau aaauuauuuc 


aL LdudLLaa 


ru 

r, -3? 

H 


uccauaccaa aaacucacuu 


y ctcty \m uui.au 




aagaatcacu auxaggua.a.u 


1- 1- 1* a i- a t" 1~ t" a 

tLLatuUUUa 


w 


gacuaccaac oxauy tydua 


oa t" era a a p c*a 

yauyaaa^ua 




cttcacgtau aaaauctaga 


uy ciy u udctwy 




CCCyUaLatC aucici U laLLa 


auaa ucici ^c*. 




tatcatgata ccaatttgca 


aaagcagaat 




gtaacagcct cttaactgag 


gcatttttga 




tcaaatcagc caaaggcaca 


aaaaagatag 




cagaacttac atattcatta 


ccatcaatca 




ctaattgatc 






<210> 53 
<211> 371 
<212> DNA 





acctggcgaa 


ccagtaatga 


gtatacgact 


3360 


tctcaaatta 


cgtataacag gggagttacc 


3420 


caactcatca 


ttttctctac gtaatctacc 


3480 


taatcttcct 


tctgtaaaag gcttttctat 


3540 


tacagcagtg 


gcaatattac 


catgcccact 


3600 


ttctttaagc 


ttttccagta 


cacttaatcc 


3660 


caataataca 


acatcaggct 


ctttttcata 


3720 


tgctaattta 


gtgacataat 


tatcatcact 


3780 


aacttcatca 


tcaacaacta 


atacttcaga 


3840 


at cc tat occ 


ataattacct 


acaatactaa 


3900 


aaagtacacc 


tcataatact 


accacacaca 


3960 


attatttttt 


acttataaat 


ttaaacatat 


4020 


tatcaagcat 


aggtttccta 


tatatccaaa 


4080 


tat cat caac 


tttgtaaacc 


tatagtaact 


4140 


ccttccctgg 


aacaegcatg 


tctatagttt 


4200 


agatattcaa 


taattcaege 


caagcagcat 


4260 


aaccactaga 


caaaataata 


tcccaccaat 


4320 


taccaccaac 


aagagtatta 


tcattgacta 


4380 


caccatctcc 

Cv w W4 w w 


atgtattgaa gtcaaatcat 


4440 


gtccaaaact 


atcaatgata gaatttttgt 


4500 


attcttgaac 


tgttatctgt 


aaagtatttg 


4560 


tccatggatg 


actagactct 


attttgtttc 


4620 


accttgcatc 


aacaagttta 


cgtatttcat 


4680 


atattttatc 


aacagtaaat 


ccacaattga 


4740 
4750 
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fn 



<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<220> 

< 2 2 1 > mi s cofeature 
<222> (1)..(371) 

<223> Complement to SEQ ID NO:52, nucleotides <1..371 
Hypothetical integrase/recombinase 
Product = "19hworfli" 



<400> 53 
gatcctgcta 


atactttagg 


taatgttttt 


ttaagatgtg 


gcctagataa 


ataaaacact 


gcttgactgt 


ctatatagta 


catacgtgat 


agataacgaa 


aaaaatttct 


caaagcagac 


agtgaccttg 


cattggtaac 


tgcttcaact 


ccacattgat 


atctagaagc 


aaaccatttt 


ctcaaatctc 


caattttaac 


atgcacaaga 


ttatttaatg 


taacagaaca 


ccctgtactc 


ttatgcaaga 


actctataaa 


cttatcaagg 


tctcttacat 


aagaaacaac 


tgtattcaaa 


gaatacctct 


tctcttgttc 


catccatatt 


ttccaattat 


ttacaatatc 


atagagttct 


ttattcgaca 


t 











60 
120 
180 
240 
300 
360 
371 



<210> 54 

<211> 984 

l_ <212> DNA 

13 <213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 

m 

ftf <220> 

Q <221> CDS 

n <222> (1) . . (984) 

■51 <223> Corresponds to SEQ ID NO:52, nucleotides 632.. 1615 

Hypothetical glycerol 3 -phosphate dehydrogenase 
Product = "19hworf2" 



<400> 54 

atg aaa ate agt att tta ggt gca gga tea ttt ggc aca gca ata gca 48 

Met Lys lie Ser lie Leu Gly Ala Gly Ser Phe Gly Thr Ala lie Ala 
1 5 10 15 



att gca ctg tea gca cat ggt ata tea gtt aac tta tgg gga cgt gat 
He Ala Leu Ser Ala His Gly He Ser Val Asn Leu Trp Gly Arg Asp 
20 25 30 



96 



cat aga aat att aca cat ata aac act tac cga aaa aat tta aaa tat 144 
His Arg Asn He Thr His He Asn Thr Tyr Arg Lys Asn Leu Lys Tyr 
35 40 45 

tta ccc aca tat cat eta cca gac aac ata tat gca acc age aat ata 192 
Leu Pro Thr Tyr His Leu Pro Asp Asn He Tyr Ala Thr Ser Asn He 
50 55 60 
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gac gaa gta tta tct gac aac aat aca tgt att ate tta act att cct 
Asp Glu Val Leu Ser Asp Asn Asn Thr Cys lie He Leu Thr He Pro 
65 70 75 80 

aca caa caa tta cgc acc ata tgt aca caa ata caa cac aaa cag cat 
Thr Gin Gin Leu Arg Thr He Cys Thr Gin He Gin His Lys Gin His 
85 90 95 

atg tgt aaa aat act cca ata tta att tgt agt aaa ggt ate gaa att 
Met Cys Lys Asn Thr Pro He Leu He Cys Ser Lys Gly He Glu He 
100 105 110 

aca tea etc aaa ttt ccc agt gaa ata gca gaa gaa att tta caa tat 
Thr Ser Leu Lys Phe Pro Ser Glu He Ala Glu Glu He Leu Gin Tyr 
115 " 120 125 

aat cca att ttt ata etc tct ggt cca agt ttt get aaa gaa att gca 
Asn Pro He Phe He Leu Ser Gly Pro Ser Phe Ala Lys Glu He Ala 
130 135 140 

gaa cat ctt cct tgt agt ata gta ctt get ggt gat aat aaa gaa ctt 
Glu His Leu Pro Cys Ser He Val Leu Ala Gly Asp Asn Lys Glu Leu 
145 150 155 160 

ggt gaa tea ttg ata gaa aca ata agt aat gat gtt eta aaa ata ata 
Gly Glu Ser Leu He Glu Thr He Ser Asn Asp Val Leu Lys He He 
165 170 175 

tac cat caa gat att ata ggt gta cag att gga get gca tta aag aac 
Tyr His Gin Asp He He Gly Val Gin He Gly Ala Ala Leu Lys Asn 
180 185 190 

ata att gca att gca tgt gga ata ate get gga aaa aat tta ggt aat 
He He Ala He Ala Cys Gly He He Ala Gly Lys Asn Leu Gly Asn 
195 200 205 

aat get gtt get act gtt ata act aaa ggc atg aat gaa att aaa aca 
Asn Ala Val Ala Thr Val He Thr Lys Gly Met Asn Glu He Lys Thr 
210 215 220 

eta tat ata gca aaa aat cat tea ata gat ctt cat aca tta att ggt 
Leu Tyr He Ala Lys Asn His Ser He Asp Leu His Thr Leu He Gly 
225 ~ 230 235 240 

cca tea tgt ctt gga gat eta ata tta aca tgt aca aca gaa cat tea 
Pro Ser Cys Leu Gly Asp Leu He Leu Thr Cys Thr Thr Glu His Ser 
245 250 255 

cgc aat atg get ttt gga eta gaa ata gga aaa ggt aga aat ata aat 
Arg Asn Met Ala Phe Gly Leu Glu He Gly Lys Gly Arg Asn He Asn 
260 265 270 

aca tta ata gat cac aac eta aag ctt gtt gaa gga acc agt act gta 
Thr Leu He Asp His Asn Leu Lys Leu Val Glu Gly Thr Ser Thr Val 



UF-299XC1 
240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 
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-sat r> 



275 280 285 

aaa cca ctg ata tea tta gca aaa aaa ctt aat gta gaa eta cca att 912 
Lys Pro Leu He Ser Leu Ala Lys Lys Leu Asn Val Glu Leu Pro He 
290 295 300 



tgc ata tct att tac aat tta tta cat gag aat ata tea eta gat aaa 
Cys He Ser He Tyr Asn Leu Leu His Glu Asn He Ser Leu Asp Lys 
305 ' 310 315 320 

gee ata tea aac ata tta tct tag 
Ala He Ser Asn He Leu Ser 
325 



<210> 55 

<211> 327 

<212> PRT 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 



^ <400> 55 



Met Lys He Ser He Leu Gly Ala Gly Ser Phe Gly Thr Ala He Ala 
15 10 15 



He Ala Leu Ser Ala His Gly He Ser Val Asn Leu Trp Gly Arg Asp 
20 25 30 



His Arg Asn He Thr His He Asn Thr Tyr Arg Lys Asn Leu Lys Tyr 
35 40 45 



n 

m Leu Pro Thr Tyr His Leu Pro Asp Asn He Tyr Ala Thr Ser Asn He 
10 50 ' 55 60 



Asp Glu Val Leu Ser Asp Asn Asn Thr Cys He He Leu Thr He Pro 
65 70 75 80 



Thr Gin Gin Leu Arg Thr He Cys Thr Gin He Gin His Lys Gin His 
85 90 95 



Met Cys Lys Asn Thr Pro He Leu He Cys Ser Lys Gly He Glu He 
100 105 HO 



Thr Ser Leu Lys Phe Pro Ser Glu He Ala Glu Glu He Leu Gin Tyr 
115 120 125 



Asn Pro He Phe He Leu Ser Gly Pro Ser Phe Ala Lys Glu He Ala 



960 



984 
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130 135 140 



Glu His Leu Pro Cys Ser lie Val Leu Ala Gly Asp Asn Lys Glu Leu 
145 150 155 160 



Gly Glu Ser Leu lie Glu Thr He Ser Asn Asp Val Leu Lys He He 
165 170 175 



Tyr His Gin Asp He He Gly Val Gin He Gly Ala Ala Leu Lys Asn 
180 185 190 



He He Ala He Ala Cys Gly He He Ala Gly Lys Asn Leu Gly Asn 
195 200 205 

% Asn Ala Val Ala Thr Val He Thr Lys Gly Met Asn Glu He Lys Thr 

JjJ. 210 215 220 

fwfc Leu Tyr He Ala Lys Asn His Ser He Asp Leu His Thr Leu He Gly 
O 225 J 230 235 240 

in 

S! B 

•ssr s 
s * 

Pro Ser Cys Leu Gly Asp Leu He Leu Thr Cys Thr Thr Glu His Ser 
JL ^ 245 250 255 

s 

It! Arg Asn Met Ala Phe Gly Leu Glu He Gly Lys Gly Arg Asn He Asn 
O " 260 265 270 



Thr Leu He Asp His Asn Leu Lys Leu Val Glu Gly Thr Ser Thr Val 
275 280 285 



Lys Pro Leu He Ser Leu Ala Lys Lys Leu Asn Val Glu Leu Pro He 
290 295 300 



Cys lie Ser He Tyr Asn Leu Leu His Glu Asn He Ser Leu Asp Lys 
305 * 310 315 320 



Ala He Ser Asn He Leu Ser 
325 



<210> 56 

<211> 1416 

<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 
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<220> 

<221> misc_feature 
<222> (1) . . (1416) 

<223> Complement to SEQ ID NO:52, nucleotides 2467.. 3882 

Hypothetical nitrogen assimilation regulatory protein 
Product = "19hworf3" 



<400> 56 

ttattcagaa acattacaca atccaagaat tttcaattta cggtgtaatg ctgaacgttc 60 

cattccaaca aattcagcag ttcgtgatac attacctcca aaacgagata actgagtttt 120 

taaatactgt ctttcaaatt cttcacgagc tttacgtaat ggtacagaaa taactttagc 180 

acttaaaaca tcattaatag gcgaattaga tactatatct actggtaaat cttttgctgt 240 

aatcatctcc ttaggagatt tcataattaa aatccattct ataacattac gtaattgtct 300 

2 taagttacct ggccattcat atgactgcat tgctattaaa gcttcatcac ttaatacatg 360 

CO agtacacaaa cctatttttt tacagatgct attcataaaa tacctacaca attccggtat 42 0 

p atctgtacaa tattctacta aagacggtac tctaattgga aggacattta atctataata 480 

taaatcctca caaaacctac cagcttttac ttcactttca atatctttgg aagaagacac 540 
aataattctc acatctatac taacaggaat cttactattt tccctatata tttttccctc 
ctgtaataat ctgagtaatc ttaattgcgt atcgtatcgt aaatctgtta cttcatctat 



US 



600 
660 



p aaataacgta ccatgatttg cttgctctat aattccaata tgaggaggta ctctatgaga 72 0 

o 

caatatatta ttactttcct cactaccaaa tatattaacc aagtaattat tagctggtag 



catagatgag tacatagata taaatggagt atcatacccc ttggattttt tatgtattag 
cctagcaact acttcctttc caacacctgg cgaaccagta atgagtatac gactcgatgt 
agtagctgct ttattaatca tacttctcaa attacgtata acaggggagt taccgactat 960 



780 

840 
900 



1020 
1080 



ttcataatcc tcaaatgctg atttcaactc atcattttct ctacgtaatc taccagactc 
tatagctctc tttacaacta actttaatct tccttctgta aaaggctttt ctatataatc 

ataagcaccc atatgcagag actttacagc agtggcaata ttaccatgcc cactaatcat 1140 

aataacaggc aaataaggat acctttcttt aagcttttcc agtacactta atccatcaat 12 00 

atcagatcct cttaaccata tatccaataa tacaacatca ggctcttttt cataagccat 1260 

cttgatcgcg gataaaccat caactgctaa tttagtgaca taattatcat cacttaatat 1320 

atcttttatt agatttctga tatcaacttc atcatcaaca actaatactt cagaaatata 1380 
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caatctttcc ttggacattt caaaatcctg tgccat 



<210> 57 
<211> 597 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 
<220> 

< 2 2 1 > mi s c__f e a t ur e 
<222> (1)..(597) 

<223> Complement to SEQ ID NO:52, nucleotides 4154..>4750 
Hypothetical cell division protein ftsQ 
Product = r, 19hworf4i" 



<400> 57 
ttatttcatt 


atattaacct 


tccctggaac 


acgcatgtct 


atagttttcc 


atactaaaaa 


ctcacttgaa 


gctttataga 


tattcaataa 


ttcacgccaa 


gcagcataag 


aatcattatt 


aggtaatttt 


atatttaaac 


cactagacaa 


aataatatcc 


caccaatgac 


tatcaacata 


tgtgatagat 


gaaaccatac 


caccaacaag 


agtattatca 


ttgactactt 


cacgtataaa 


atctagatga 


gttaacgcac 


catctccatg 


tattgaagtc 


aaatcatccc 


gtatattaca 


attatcaaca 


ataatatgtc 


caaaactatc 


aatgatagaa 


tttttgttat 


catgatacca 


atttgcaaaa 


gcagaatatt 


cttgaactgt 


tatctgtaaa 


gtatttggta 


acagcctctt 


aactgaggca 


tttttgatcc 


atggatgact 


agactctatt 


ttgtttctca 


aatcagccaa 


aggcacaaaa 


aagatagacc 


ttgcatcaac 


aagtttacgt 


atttcatcag 


aacttacata 


ttcattacca 


tcaatcaata 


ttttatcaac 


agtaaatcca 


caattgacta 


attgatc 



<210> 58 
<211> 4544 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<400> 58 

gatccaatta cacaaaagaa attgtctgat gctatcatta aagaagcaag agatttaaac 
ttatataatg caatcactga taatggagcc ggaggtctat catcttctat aggtgaaatg 
ggaaataatg gatttaaagt agaactaaat aaagtattat taaaacataa aaacatgcta 
ccttgggaaa tttgggtatc agaatcacaa gaaagaatga cattagctat tcctccaagc 
aaattcccaa tatttgaaaa aattatgaaa aagcatgatg ttgaaatcag tattattgga 
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95 

acattcaata atacaaaaaa agcagtagta tcatataatg actccattat 
gatataaact tcttacataa cggtatacca aaaactcatc taaaaaccat 
aacataatat cctcagtagt agacacatta cataataaac cactagacac 
gaaatgatgc aaagaatgaa tatatgtagt aaagaattta tctctacaca 
gaagtacagg gaacatcagt cataaaacct atacaaggga aaggacgagt 
gcaatagtta ttagaccaat actatcatca gaaaggggac tagtaaaatc 
ggatcaagct atggagaaat tagtacatac cacatggctg catgtgctat 
atacgtaatt atatagcaat cgggggaaat ttccatcact tagcattatt 
tgttggtgtg actctacaaa tccaaaaaga ttatggcaat taaaaaatgc 
tgttatgaat acgcaaaaat tttcaaaaca cctttcattt ctggaaaaga 
aatgatttta aaggttataa caataaagga gaacctatta acatttctgc 
cttttaattt ctacagtagg aataatagaa aatattcaca atgccataac 
aaaaatccag gagatttaat atacatatta ggtgtgacat atgatgaact 
gaataccaaa aatatagcgg attaggaaat aataatgttc cacaagtacg 
gcaaaaaaac tatacaagtt atatagcaat gcagttaata caaatattat 
attgcattaa acctaggggg gctaattata ggtttaataa aatcactaat 
ctgggagcaa aaattgactt atcactagta ccaacacata atattgaaga 
aaagagaaag taatcctatt ttcagaatca caaagtagaa ttttagtaac 
cataataaac aaaaatttga aactattttt aaagacatag cacatgcaaa 
atcagtgata caaataccct gattattaac aatatgcaca ttattaattt 
aaacacagtt ataaaaaatt cagcaacatg aaaatacaag catatgcaga 
atttagttag taattaattt tacttttatt accttaatag tcttagttga 
ttatatacta tggatagata ttatgcatta ttgaaaatat ctataatgtt 
aactgaaaca tagttataag aaattcacca atatgaaaat acgagtaata 
ttttattcta ctacattaat aattgaacct tgatccaatc ttggtatatt 
gattatcaaa aacatgtata cactaataaa attataaaaa actcaatatt 
atatgtatac ataagaacaa tatatttttt acaactcaat tattaagcca 
agtttcttgt ttaataaata agtaaaaata atacaaaatc tatttttcta 
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tatggatatg 
accatggtca 
tgagctaaat 
atatgatcat 
agatggagaa 
acatggacta 
agatacagca 
agataatttc 
tgcccaagca 
tagcatgttc 
tcctccttca 
acttgatgta 
tggaaggtcc 
tgctaaacat 
agcatctgca 
tggaggagaa 
taataacata 
aatagctcca 
cataggtata 
aaatacacta 
tgcagaatat 
tatataaatt 
aatccaaatg 
aaactattgt 
acagcatcgt 
ttaataatat 
tacagattat 
atttatttaa 
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360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 



96 



UF-299XC1 





prra a t* t" t 3 

dd^M CL CL L> d 


tatactggac 


ctactgtata 




atcaaattaa 


aaatttatca 


taatatttca 




1~at*ctafcafca 


taatgtcctc 


tccttactaa 




fafaatactt 


ttctcaactt 


aaaaattgaa 






aafttaattt 


aaactataga 




ay u-ai* uay 


ttaacrtaata 


attqtqqcag 




t- A t-CTt't:afcCt: 
L- a. y uuciLuu 


ttatataaca 


aaacatattc 




agaaaat. 1 L. 


cty <_ ay Ly a t l 


gggataCtCC 




aaaU C Lt tLa 


V_ ClCtCL LL- L UCl 


tattaaaaao 


0 


gtt taataac 


gaat-accyy u 


^dLt L ay Qi-y 




taaagtctta 


^-r ■ar«l"Ha/* , aaa 
yaCLLdC.d.d.d 




§¥=£) 


tgtacttgta 


ccac uc tgtg 


a h ai" tr'arnr 
a La L L v^a^y 


£9 


aattgaagaa 


atagttctca 


— * 4— 4— y— » ^ 4— «a 

dUCtaCdCya 


u 


aactcaatat 


ttatagatga 


r-t -3 /-> 4— 4— t 4- 2 iT +- 


Q 


tatatatatc 


aggaaatatt 


L^UL/Cl a U v Lu 


tatactcaat 


atttatagat 


ydL GL{^ l ua La 


o 

o- 


aatggtatat 


atatcaggaa 


a t- 2 r 1 ! - pa 


ry 


atatattata actcagtatt 


fah^faf aat 

L u LO. l a i_ a a l. 




atatgtatag tatagcaagt 


LaLaL L- ay a u 




taacatgaat 


gaaaaacaca 


ay acyauaL-a 




caatccatat 


ttattactta 


f r aha f-i"p1--h 




tgcaatatat 


ataataaatt 


LaL L L LL-aL.a 




atcaatatac 


tagggttata 


gtgtcaatcg 




tataagtget 


tttaaattat 


ataaatactt 




ttttatacat 


aaataagcat 


aatcacataa 




aaattactct 


ttactgtcaa 


tatcaaacac 




aacactagaa 


cgtttcattt 


ttataaccta 



ctatataagg aatataaaaa tacacttata 2040 

atatatttgt taatttcatt atctaattga 2100 

ttataacacc ttatttgaat actaaaatca 2160 

atgaccaaaa atctattcta taattcatat 2220 

aatggcttac tcacctgaca atgatatagt 22 80 

tatgttattg aatattaaat ctgctataaa 2340 

ttatatctat aaaagtatgg cactattacc 2400 

ttttctgaat atggtagtat caggttatac 2460 

agttaaatac attgaaaaaa aaataggcag 252 0 

tatagatatt gacattatct tatggggaga 25 80 

tcctcataag catatgeaag atagagattt 2640 

aagatttcct catccagtat caaagctatc 2700 

gatcaattta ataaagcagt catatattat 2760 

attaatattg ttatcattaa gtacatatgg 2820 

cgtagtcaac ctaataagtc aatcatatat 2880 

gcattaacag tgttatcatt aagtacatat 2940 

atetaegtaa gtcaacctaa taaagcagtt 3000 

atttagagta ttaacagtac tatcataagt 3060 

tatatttaaa aatacataac cagatcataa 3120 

aaaagttttt tagttacacc atatcattgg 3180 

cagaaattat tactttcctt cactgattcc 3240 

tcttatataa atttagaaaa ttccttgtaa 3300 

ttaattaata ctactcccta cacaatgccg 3360 

taccccacaa taacaaaata ataactttta 3420 

atcaataaac acagtagtat accaaaacta 3480 

attagcttat aaattttcac cattccaaat 3540 

actctacata accaacatcc tttaattaat 3600 
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o 



atcaacattg 


atagatcact 


ttttaataaa 


tacaataaaa 


ttgtcggata 


ttaatactat 


3660 


aaataaaact 


taatatctct 


tattttcata 


acttattctc 


cctaaaacaa tacgctataa 


3720 


cacaaatatt 


taccctgata 


gattctaaat 


gcttataaac 


atgcgcctga 


ttacactaac 


3780 


aaaatacagc 


gttcaatata 


atattagtta 


cctaaactaa 


caaactaaag 


tagcatattt 


3840 


aaattagaaa 


attattttta 


ccataaattg 


ctataataca 


tttataggtt 


attatcctaa 


3900 


tacaatagca 


ccttttatct 


atacttaact 


atctaatcta 


atatgccaca gcagtactat 


3960 


ttaacactaa 


tttatagaag 


aaaattattt 


tttatcacaa 


aatgctacac 


acttcctgta 


4020 


agtggtaatt 


tttccaccac 


aaccagtaaa 


acataaatca 


taatcactcc 


tacataatct 


4080 


atcacaatca 


tttaccttac 


ataaacttac 


aggtttcaca 


ggaactacag 


attttatacc 


4140 


agctccaaaa 


gattttgaag 


tactactact 


ttgtacttca 


tgcttaaaag 


atcctgaaga 


4200 


aaaactcata 


tcagttttaa 


ctcgttgctc 


agtatcacac 


acattaaatt 


gcatatcaca 


4260 


ttcagtatca 


caaaaagtac 


catttttaca 


tgatttcata 


catttttgtc 


tcttatcctc 


4320 


acatggatta 


ttactatctt 


ctttatcatc 


attaccttta 


ctgatagtat 


tgtttattat 


4380 


actaataaat 


ggattacgac 


gagtttgtgc 


atcaatcatt 


ttctctgcta 


atcgacaatc 


4440 


tgttaactta 


acctgacatt 


gcctatagca 


atcattctta 


ttgtaactac 


attgaagtat 


4500 


acatgctttg 


ccaacttcat 


tgtctggagc 


ttcatagttt 


gate 




4544 



'Pa <210> 59 

ffi <2H> 1566 

<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
<220> 

<221> CDS 

<222> (1)..(1566) 

<223> Corresponds to SEQ ID NO:58, nucleotides <1..1566 

Hypothetical phosphoribosylf ormylglycinamidine synthase 
Product = "21hworfli" 



<400> 59 

gat cca att aca caa aag aaa ttg tct gat get ate att aaa gaa gca 
Asp Pro He Thr Gin Lys Lys Leu Ser Asp Ala He He Lys Glu Ala 
15 10 15 

aga gat tta aac tta tat aat gca ate act gat aat gga gec gga ggt 
Arg Asp Leu Asn Leu Tyr Asn Ala He Thr Asp Asn Gly Ala Gly Gly 
20 25 30 



48 



96 
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eta tea tct tct ata ggt gaa atg gga aat aat gga ttt aaa gta gaa 144 
Leu Ser Ser Ser He Gly Glu Met Gly Asn Asn Gly Phe Lys Val Glu 
35 40 45 

eta aat aaa gta tta tta aaa cat aaa aac atg eta cct tgg gaa att 192 
Leu Asn Lys Val Leu Leu Lys His Lys Asn Met Leu Pro Trp Glu He 
50 55 60 



tgg gta tea gaa tea caa gaa aga atg aca tta get att cct cca age 
Trp Val Ser Glu Ser Gin Glu Arg Met Thr Leu Ala He Pro Pro Ser 
65 70 75 80 



130 135 140 



tea gta gta gac aca tta cat aat aaa cca eta gac act gag eta aat 
O Ser Val Val Asp Thr Leu His Asn Lys Pro Leu Asp Thr Glu Leu Asn 
fU 145 ' 150 155 160 



tea tea gaa agg gga eta gta aaa tea cat gga eta gga tea age tat 

Ser Ser Glu Arg Gly Leu Val Lys Ser His Gly Leu Gly Ser Ser Tyr 

210 215 220 

gga gaa att agt aca tac cac atg get gca tgt get ata gat aca gca 

Gly Glu He Ser Thr Tyr His Met Ala Ala Cys Ala He Asp Thr Ala 

225 230 235 240 

ata cgt aat tat ata gca ate ggg gga aat ttc cat cac tta gca tta 

He Arg Asn Tyr He Ala He Gly Gly Asn Phe His His Leu Ala Leu 

245 250 255 



240 



aaa ttc cca ata ttt gaa aaa att atg aaa aag cat gat gtt gaa ate 2 88 

Lys Phe Pro He Phe Glu Lys He Met Lys Lys His Asp Val Glu He 
85 90 95 

agt att att gga aca ttc aat aat aca aaa aaa gca gta gta tea tat 336 
Ser He He Gly Thr Phe Asn Asn Thr Lys Lys Ala Val Val Ser Tyr 
100 105 110 

'P aat gac tec att att atg gat atg gat ata aac ttc tta cat aac ggt 3 84 

P Asn Asp Ser He He Met Asp Met Asp He Asn Phe Leu His Asn Gly 

IS 115 120 125 

fj ata cca aaa act cat eta aaa acc ata cca tgg tea aac ata ata tec 432 

T5 He Pro Lys Thr His Leu Lys Thr He Pro Trp Ser Asn lie He Ser 

1=4 



480 



528 



gaa atg atg caa aga atg aat ata tgt agt aaa gaa ttt ate tct aca 
Glu Met Met Gin Arg Met Asn He Cys Ser Lys Glu Phe He Ser Thr 
165 170 175 

caa tat gat cat gaa gta cag gga aca tea gtc ata aaa cct ata caa 576 
Gin Tyr Asp His Glu Val Gin Gly Thr Ser Val He Lys Pro He Gin 
180 185 190 

ggg aaa gga cga gta gat gga gaa gca ata gtt att aga cca ata eta 624 
Gly Lys Gly Arg Val Asp Gly Glu Ala He Val He Arg Pro He Leu 
195 200 205 



672 



720 



768 
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tta gat aat ttc tgt tgg tgt gac tct aca aat cca aaa aga tta tgg 

Leu Asp Asn Phe Cys Trp Cys Asp Ser Thr Asn Pro Lys Arg Leu Trp 

260 265 270 

caa tta aaa aat get gec caa gca tgt tat gaa tac gca aaa att ttc 

Gin Leu Lys Asn Ala Ala Gin Ala Cys Tyr Glu Tyr Ala Lys lie Phe 

275 280 285 

aaa aca cct ttc att tct gga aaa gat age atg ttc aat gat ttt aaa 

Lys Thr Pro Phe lie Ser Gly Lys Asp Ser Met Phe Asn Asp Phe Lys 
290 295 300 

ggt tat aac aat aaa gga gaa cct att aac att tct get cct cct tea 

Gly Tyr Asn Asn Lys Gly Glu Pro lie Asn He Ser Ala Pro Pro Ser 
305 310 315 320 

ctt tta att tct aca gta gga ata ata gaa aat att cac aat gec ata 

Leu Leu He Ser Thr Val Gly He He Glu Asn He His Asn Ala He 

H 325 330 335 

O aca ctt gat gta aaa aat cca gga gat tta ata tac ata tta ggt gtg 

EXj Thr Leu Asp Val Lys Asn Pro Gly Asp Leu He Tyr He Leu Gly Val 

£1 340 345 350 



in 



aca tat gat gaa ctt gga agg tec gaa tac caa aaa tat age gga tta 
Thr Tyr Asp Glu Leu Gly Arg Ser Glu Tyr Gin Lys Tyr Ser Gly Leu 
355 360 365 



O gga aat aat aat gtt cca caa gta cgt get aaa cat gca aaa aaa eta 
Hi Gly Asn Asn Asn Val Pro Gin Val Arg Ala Lys His Ala Lys Lys Leu 
ft! 370 375 380 



tac aag tta tat age aat gca gtt aat aca aat att ata gca tct gca 
Tyr Lys Leu Tyr Ser Asn Ala Val Asn Thr Asn He He Ala Ser Ala 
385 390 395 400 

att gca tta aac eta ggg ggg eta att ata ggt tta ata aaa tea eta 
He Ala Leu Asn Leu Gly Gly Leu He He Gly Leu He Lys Ser Leu 
405 410 415 

att gga gga gaa ctg gga gca aaa att gac tta tea eta gta cca aca 
He Gly Gly Glu Leu Gly Ala Lys He Asp Leu Ser Leu Val Pro Thr 
420 425 430 

cat aat att gaa gat aat aac ata aaa gag aaa gta ate eta ttt tea 
His Asn He Glu Asp Asn Asn He Lys Glu Lys Val He Leu Phe Ser 
435 440 445 

gaa tea caa agt aga att tta gta aca ata get cca cat aat aaa caa 
Glu Ser Gin Ser Arg He Leu Val Thr He Ala Pro His Asn Lys Gin 
450 455 460 

aaa ttt gaa act att ttt aaa gac ata gca cat gca aac ata ggt ata 
Lys Phe Glu Thr He Phe Lys Asp He Ala His Ala Asn He Gly He 



UF-299XC1 
816 

864 

912 

960 
1008 
1056 
1104 
1152 
1200 
1248 
1296 
1344 
1392 
1440 



T : \Sequences\UF\UF-299XCl\As-Filed-Seq-List . txt/DNB/ j aj 



100 



UF-299XC1 



S 

o 
ru 

ft! 



Arg Asp Leu Asn Leu Tyr Asn Ala He Thr Asp Asn Gly Ala Gly Gly 
20 25 30 



Leu Ser Ser Ser He Gly Glu Met Gly Asn Asn Gly Phe Lys Val Glu 
35 40 45 



RJ Leu Asn Lys Val Leu Leu Lys His Lys Asn Met Leu Pro Trp Glu He 
50 55 60 

Trp Val Ser Glu Ser Gin Glu Arg Met Thr Leu Ala He Pro Pro Ser 
65 70 75 80 

Lys Phe Pro He Phe Glu Lys He Met Lys Lys His Asp Val Glu He 
85 90 95 



Ser lie He Gly Thr Phe Asn Asn Thr Lys Lys Ala Val Val Ser Tyr 
100 105 HO 



Asn Asp Ser He He Met Asp Met Asp He Asn Phe Leu His Asn Gly 
115 120 125 



lie Pro Lys Thr His Leu Lys Thr He Pro Trp Ser Asn He He Ser 



1488 



1536 



465 470 475 480 

ate agt gat aca aat acc ctg att att aac aat atg cac att att aat 
He Ser Asp Thr Asn Thr Leu He He Asn Asn Met His He He Asn 
485 490 495 

tta aat aca eta aaa cac agt tat aaa aaa ttc age aac atg aaa ata 
Leu Asn Thr Leu Lys His Ser Tyr Lys Lys Phe Ser Asn Met Lys He 
500 505 510 

caa gca tat gca gat gca gaa tat att tag 1566 
Gin Ala Tyr Ala Asp Ala Glu Tyr He 
515 520 



<210> 60 

<211> 521 

<212> PRT 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 

Q <400> 60 



Asp Pro He Thr Gin Lys Lys Leu Ser Asp Ala He He Lys Glu Ala 
15 10 15 
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130 135 140 



Ser Val Val Asp Thr Leu His Asn Lys Pro Leu Asp Thr Glu Leu Asn 
145 150 155 160 



Glu Met Met Gin Arg Met Asn He Cys Ser Lys Glu Phe He Ser Thr 
165 170 175 



Gin Tyr Asp His Glu Val Gin Gly Thr Ser Val He Lys Pro He Gin 
180 185 190 



Gly Lys Gly Arg Val Asp Gly Glu Ala He Val He Arg Pro He Leu 
195 200 205 

S Ser Ser Glu Arg Gly Leu Val Lys Ser His Gly Leu Gly Ser Ser Tyr 
|^ 210 215 220 

P* Gly Glu He Ser Thr Tyr His Met Ala Ala Cys Ala He Asp Thr Ala 

O 225 230 235 240 



01 



He Arg Asn Tyr He Ala He Gly Gly Asn Phe His His Leu Ala Leu 
L ~ J 245 250 255 

w 

W Leu Asp Asn Phe Cys Trp Cys Asp Ser Thr Asn Pro Lys Arg Leu Trp 
P " 260 265 270 

flj 

Gin Leu Lys Asn Ala Ala Gin Ala Cys Tyr Glu Tyr Ala Lys He Phe 
275 280 285 



Lys Thr Pro Phe He Ser Gly Lys Asp Ser Met Phe Asn Asp Phe Lys 
290 295 300 



Gly Tyr Asn Asn Lys Gly Glu Pro He Asn He Ser Ala Pro Pro Ser 
305 310 315 320 



Leu Leu He Ser Thr Val Gly He He Glu Asn He His Asn Ala He 

325 330 335 



Thr Leu Asp Val Lys Asn Pro Gly Asp Leu He Tyr He Leu Gly Val 
340 345 350 
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Thr Tyr Asp Glu Leu Gly Arg Ser Glu Tyr Gin Lys Tyr Ser Gly Leu 
355 360 365 



Gly Asn Asn Asn Val Pro Gin Val Arg Ala Lys His Ala Lys Lys Leu 
370 375 380 



Tyr Lys Leu Tyr Ser Asn Ala Val Asn Thr Asn lie He Ala Ser Ala 
385 390 395 400 



He Ala Leu Asn Leu Gly Gly Leu He He Gly Leu He Lys Ser Leu 
405 410 415 



He Gly Gly Glu Leu Gly Ala Lys He Asp Leu Ser Leu Val Pro Thr 
420 425 430 

H His Asn He Glu Asp Asn Asn He Lys Glu Lys Val He Leu Phe Ser 
f% 435 440 445 



Glu Ser Gin Ser Arg He Leu Val Thr He Ala Pro His Asn Lys Gin 
450 455 460 



Lys Phe Glu Thr He Phe Lys Asp He Ala His Ala Asn He Gly He 
ftf 465 470 475 480 



5^ 



lie Ser Asp Thr Asn Thr Leu He He Asn Asn Met His He He Asn 
485 490 495 



Leu Asn Thr Leu Lys His Ser Tyr Lys Lys Phe Ser Asn Met Lys He 
500 505 510 



Gin Ala Tyr Ala Asp Ala Glu Tyr He 
515 520 



<210> 61 
<211> 525 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 
<220> 

<221> CDS 

<222> (1)..(525) 

<223> Corresponds to SEQ ID NO:58, nucleotides 2252.. 2776 
Hypothetical folic acid synthesis protein 
Product = "21hworf2" 
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ru 

Til 



<400> 61 

atg get tac tea cct gac aat gat ata gta gta eta gca tta ggt agt 
Met Ala Tyr Ser Pro Asp Asn Asp lie Val Val Leu Ala Leu Gly Ser 
1 5 10 15 

aat tgt ggc agt atg tta ttg aat att aaa tct get ata aat atg tta 
Asn Cys Gly Ser Met Leu Leu Asn He Lys Ser Ala He Asn Met Leu 
20 25 30 



35 40 45 

tta cca gaa aat tct agt agt gat tgg gat act cct ttt ctg aat atg 
Leu Pro Glu Asn Ser Ser Ser Asp Trp Asp Thr Pro Phe Leu Asn Met 
50 55 60 

If gta gta tea ggt tat aca aat ctt tea cca aat ctt atg tta gaa aga 
13 Val Val Ser Gly Tyr Thr Asn Leu Ser Pro Asn Leu Met Leu Glu Arg 
O 65 70 75 80 



gtt aaa tac att gaa aaa aaa ata ggc agg ttt aat aat gaa tac tgg 
Val Lys Tyr He Glu Lys Lys He Gly Arg Phe Asn Asn Glu Tyr Trp 



cca gta tea aag eta tea att gaa gaa ata gtt etc aat eta cat gag 
Pro Val Ser Lys Leu Ser He Glu Glu He Val Leu Asn Leu His Glu 
145 ~ 150 155 160 

ate aat tta ata aag cag tea tat att ata act caa tat tta tag 
He Asn Leu He Lys Gin Ser Tyr He He Thr Gin Tyr Leu 
165 170 



48 



96 



tct tta tat aac aaa aca tat tct tat ate tat aaa agt atg gca eta 144 
Ser Leu Tyr Asn Lys Thr Tyr Ser Tyr He Tyr Lys Ser Met Ala Leu 



192 



240 



288 



85 90 95 

m 

tea cct aga tgt ata gat att gac att ate tta tgg gga gat aaa gtc 336 

* Ser Pro Arg Cys He Asp He Asp He He Leu Trp Gly Asp Lys Val 

13 100 105 no 



384 



tta gac tea caa act tta tct att cct cat aag cat atg caa gat aga 

:'h Leu Asp Ser Gin Thr Leu Ser He Pro His Lys His Met Gin Asp Arg 

IS 115 120 125 

^ gat ttt gta ctt gta cca etc tgt gat att cac gca aga ttt cct cat 432 

Asp Phe Val Leu Val Pro Leu Cys Asp He His Ala Arg Phe Pro His 
130 135 140 



480 



525 



<210> 62 

<211> 174 

<212> PRT 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 

<400> 62 
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Met Ala Tyr Ser Pro Asp Asn Asp He Val Val Leu Ala Leu Gly Ser 
15 10 15 



Asn Cys Gly Ser Met Leu Leu Asn He Lys Ser Ala He Asn Met Leu 
20 25 30 



Ser Leu Tyr Asn Lys Thr Tyr Ser Tyr lie Tyr Lys Ser Met Ala Leu 
35 40 45 



Leu Pro Glu Asn Ser Ser Ser Asp Trp Asp Thr Pro Phe Leu Asn Met 
50 55 60 



Val Val Ser Gly Tyr Thr Asn Leu Ser Pro Asn Leu Met Leu Glu Arg 
65 70 75 80 

hk 

o 

|3 Val Lys Tyr He Glu Lys Lys He Gly Arg Phe Asn Asn Glu Tyr Trp 

|9 . 85 90 95 

5 Ser Pro Arg Cys He Asp He Asp He He Leu Trp Gly Asp Lys Val 
xoo 105 110 

P Leu Asp Ser Gin Thr Leu Ser He Pro His Lys His Met Gin Asp Arg 
HI 115 120 125 

S3 5 

% y> 

3* Asp Phe Val Leu Val Pro Leu Cys Asp He His Ala Arg Phe Pro His 
Xt 130 135 140 

iU. 

Pro Val Ser Lys Leu Ser He Glu Glu He Val Leu Asn Leu His Glu 
145 150 155 160 



He Asn Leu He Lys Gin Ser Tyr He He Thr Gin Tyr Leu 
165 170 



<210> 63 

<211> 560 

<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
<220> 

<221> misc_feature 

<222> (1)..(560) 

<223> Complement to SEQ ID NO:58, nucleotides 3985..>4544 
Product = "21hworf3i" 
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<400> 63 

ttatttttta tcacaaaatg ctacacactt cctgtaagtg gtaatttttc caccacaacc 60 

agtaaaacat aaatcataat cactcctaca taatctatca caatcattta ccttacataa 120 

acttacaggt ttcacaggaa ctacagattt tataccagct ccaaaagatt ttgaagtact 180 

actactttgt acttcatgct taaaagatcc tgaagaaaaa ctcatatcag ttttaactcg 240 

ttgctcagta tcacacacat taaattgcat atcacattca gtatcacaaa aagtaccatt 300 

tttacatgat ttcatacatt tttgtctctt atcctcacat ggattattac tatcttcttt 360 

atcatcatta cctttactga tagtattgtt tattatacta ataaatggat tacgacgagt 42 0 

ttgtgcatca atcattttct ctgctaatcg acaatctgtt aacttaacct gacattgcct 480 

atagcaatca ttcttattgt aactacattg aagtatacat gctttgccaa cttcattgtc 540 

tggagcttca tagtttgatc 560 



§4 <210> 64 
O <211> 4483 
IfJ <212> DNA 

y. <213> Ehrlichia ruminantium (formerly Cowdria ruminant i urn) 
L <4 00> 64 

jSV gatccatgct aaaatcatta acataagaac cactattatt atttgatata taatttacaa 60 

IS catctatata ttttatattt tgttcatgta aaaaagatgc actataagaa tctttctcag 12 0 

Q ctagaatttc actaagaata tctgcaccag ttatttcact tataccagaa ctatgagcat 180 

m 

gtataatagc tctatgaact aacctttcaa aaataatagt aggcttaact tctgagatac 24 0 

ctttatcaat tagagtaggt atttcatatc ttaaaaaatt tataatagta atttttagct 300 

tatcaataga tacacgaaat gcataaaaaa cacgtctagc atctatatca tccgttaacg 360 

ccaataaaag atgttctaaa gtagcatatt catgatgaaa atcaaacgca attgataatg 420 

ccttatgcaa actatcttca agattctttg ataacactaa tgtccctaat ctatattttc 480 

agacactcta tcactgaaaa attaaaaata agttgcaaat gataatacat caatttcata 540 

atcaatactg tgcaataaat ttttaatatt gtacttataa aaaacatatg ttacacaatg 600 

atgcttaaac taactactta tatatgtttg aaaacgatat attcaagttt ttcacactac 660 

tactattaga aatcatttta ggtatagata atgtgatttt tatatcactt gccgttataa 72 0 

aagtaccaga taccttacgc aacaaagtaa gatatatagg actagcatta gcattaataa 780 
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•pi 
14 



ru 



tgcgactcgt 


tgcattacag 


acagcatcga 


tattattgtc 


actaaataaa 


ccagtaatat 


840 


tcctagcaca 


acttcattta 


tcacccaata 


acttatttat 


gatatttgga ggagtattct 


900 


taatatatca 


cagcatatgt 


gaaatattgg 


atgatatttc 


aaaaaaagct 


catgataaga 


960 


atcttcataa 


cttaaaatca 


aacccttact 


tagtaatact 


acagataata 


ttaatagact 


1020 


tagtattctc 


aatagattca 


atactcactg 


ctataggaat 


tacatataac 


atttttataa 


1080 


tccaactagt 


atttataata 


tccataatac 


ttacaatctt 


attttcaaag 


catatcatag 


1140 


aagctattac 


aaaatacagt 


aacatcaaaa 


ctatagctgt 


catgtttgtc 


ttaatattag 


1200 


gtatcatact 


agtactagat 


ggaatacata 


ttaaaatatc 


ccataattat 


ttatatttta 


1260 


cctttatctt 


ttctagcctc 


gttgaaataa 


taaatattat 


aaaaaagtca 


agcaatagcc 


1320 


taatacagta 


aaattaataa 


gcataatagg 


taatttattt 


aattcattat 


acaatgatat 


1380 


ctctaaaaat 


ttatacacaa 


attgtaaaga 


gacacatata 


acataaatta 


aaatatgtta 


1440 


tatataccgt 


aatcattcac 


aggattatat 


ttaatcacaa 


tagatattac 


tacgtacaac 


1500 


aattagctct 


aatattttac 


tttaaatatt 


acaattaata 


ttgttaccaa 


tataattata 


1560 


ttactaaaat 


taaaattttg 


ttttgtttgt 


aattttgatt 


ttaagtattt 


ttattagatg 


1620 


tttaaagagt 


attgacaata 


ttacttattt 


actttaaaaa 


aaagggtttt 


gacaattttt 


1680 


agtttctaag 


tagacatcaa 


tatgtctaaa 


acagaaatgg 


aatataaatc 


tttttttata 


1740 


caaagaatac 


tacaactata 


gtggtaagtt 


cagtttacat 


tgctaaagat 


tgttattttt 


1800 


acaattaaat 


gcctttaatt 


atatatatta 


ccgtatatgg 


ttattattat 


tttacagtat 


1860 


acaaattctt 


tacacataaa 


aattttaaag 


ttttttgtta 


ttatttatta 


ataaactaat 


1920 


agaagtacaa 


tatattctgt 


atttaacttc 


ttttaaattt 


gatattctaa 


taaattgata 


1980 


aaagtatatt 


atacttaaac 


tttgtgatac 


atatcctttg 


cctaattata 


aaaaatgatt 


2040 


ttttattgaa 


atagttaata 


tgttattcaa aatatttgaa 


taacatgtaa gaatgattgt 


2100 


atattaaaga 


tatacaatca 


ttagttcata 


aagtatattc 


gtacctttaa 


tggttaataa 


2160 


tataatgtat 


ttacatatta 


gatatcattt 


ataataacat 


acaaaaatgc 


ttcaataata 


2220 


ataaatctac 


acaatacata 


ctactgtatt 


tattaaatga 


acatatataa 


caaattactg 


2280 


ttataactta 


acataatagc 


aataatatta 


accaacactc 


cacagaaaaa 


cttaactata 


2340 


cacagttact 


gcttgattac 


tattgattac 


tattttgtta 


caatacacat 


aacattttac 


2400 


taattaactg ataactctag cgttgcgaaa ttatcataaa tatcattatt 


taatataaca 


2460 
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8 ^ 



Pi 



agaataacac 
agaaattatt 
attttaaaat 
attaaaaatg 
gaaattacaa 
ttaactatac 
cttaatactg 
ctctaatttc 
ttgaataatc 
taaatcgacg 
taactaatgc 
tattacctac 
atggcctcaa 
aataatgctt 
taacattaaa 
taatattccc 
caattgaata 
actcatcaac 
attccacatt 
ctacaacaat 
gcattgaagg 
taccataagc 
ctattaacgt 
atgccctagt 
attttaactg 
ctcctaaact 
cagcatcatg 



ataataatat 
tagattctaa 
ataatttcgg 
aaacatcgtt 
caaatacagt 
tacaacctat 
aagcaacctt 
ttctactatc 
aagtaaaata 
taagacttta 
accttttttt 
agaaaacact 
cataccagtt 
tatttcgata 
tgctaaaatt 
tacaccttta 
acatatagct 
catatcataa 
tagtaaatct 
aaaactagta 
aatagcaact 
ttgattacct 
agcaactact 
attatataca 
atctaagttt 
ttctgctacc 
tttatcaatt 



taacaatgta 
taattggttt 
tacatatcta 
tagttctttt 
agcatttttt 
tgaataaata 
taaatttcta 
tcaaatatat 
ccacattcaa 
atcttaccct 
accaaaccac 
tttctcacag 
agtatcttct 
tttttctgtt 
attgaatttg 
tatagaatat 
tctatagaac 
agcaatatat 
tgcctataat 
ccaaaatttg 
ttttcactcc 
gcaacaataa 
ccacaattct 
gcttttaact 
attttctcct 
actccatgct 
ttattaaccg 



cactagaaat 
actcttacta 
agatctacat 
acaagatttt 
acatctttac 
tcatgtatca 
aaactctcag 
tcataacatc 
agccagcagt 
catgcataat 
ttgttacata 
acaaagtacc 
taatatcatc 
ttgccaattc 
atgtttccgc 
taactcgtat 
ccataacatc 
tactcttatc 
taattaattc 
ggacattatt 
caccatctgc 
tatcaccaac 
tatcaacttt 
ctaacaaatc 
ttgctgatac 
gtaataaagc 
caactatcat 



aataactaac 
aattatcaaa 
atgaaaatat 
ctttatctgg 
tcacttctac 
atactctcga 
atttataaat 
actttctgga 
aacttccttt 
attattatta 
acacccaagt 
tatctgtacc 
tattatatcg 
ttttacttgc 
taataaaaca 
atctttatga 
acactttaag 
gattgctggc 
acgtgcttgt 
taaaccaaat 
attaaacata 
tttcaaggta 
tgattcaatt 
tgcaatcaac 
aggaacaaca 
attagtaatt 
agcaacatta 



aagatataaa 
atgataatca 
agcctttctt 
atgatcatcg 
tttagataca 
tattgctctg 
cattgtataa 
tatatctctt 
acatcatctt 
cgaactaact 
acactaccgt 
tcttgtttca 
tatataacaa 
gtatccgttt 
tctgactttg 
gtaattttac 
ataacgttca 
tgtttactca 
ttttcagaat 
accttaattg 
ctacgcaccc 
cctttttgta 
actgtaccag 
aatatacttg 
ataacatcac 
ctatctaaat 
gctgccttta 



2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
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catgattaat agattcaata gtttgtggca 
ctactatatc agtaacatta gtaccatgag 
gtgtatcaat aaaagttatc ttcttatctc 
gttgtgttat ccctttaaat tccccatcaa 
atgaagtttt tccatgatca acatgtccca 
attccatatt attaccatca gaatataaat 
taaatgtatg attgaacgct tctactataa 



taataccatc atcagcggcc actactagca 4140 

ctctcatagc agcaaatgct tcatgtcctg 4200 

cattcaatgt gatctggtac gcacctatat 4260 

caacgtttga ttcacgtata gcatcaagca 4320 

taacagtaac aactggtgct ctaggaatca 43 80 

cattttctaa tttagcattg tctaccaact 4440 

tagaagcttg ate 4483 



<210> 65 

<211> 708 

<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminantium) 



U <220> 

p <221> CDS 

£Q <222> (1)..(708) 

H <223> Corresponds to SEQ ID NO:64, nucleotides 624.. 1331 

Hypothetical transmembrane protein 
W Product = "23hworfl" 

* <400> 65 

O atg ttt gaa aac gat ata ttc aag ttt ttc aca eta eta eta tta gaa 4 8 

fj Met Phe Glu Asn Asp lie Phe Lys Phe Phe Thr Leu Leu Leu Leu Glu 

fjj 15 10 15 



PI ate att tta ggt ata gat aat gtg att ttt ata tea ctt gee gtt ata 96 

y He He Leu Gly He Asp Asn Val He Phe He Ser Leu Ala Val He 

*V 20 25 30 

aaa gta cca gat acc tta cgc aac aaa gta aga tat ata gga eta gca 144 

Lys Val Pro Asp Thr Leu Arg Asn Lys Val Arg Tyr He Gly Leu Ala 
35 40 45 

tta gca tta ata atg cga etc gtt gca tta cag aca gca teg ata tta 192 

Leu Ala Leu He Met Arg Leu Val Ala Leu Gin Thr Ala Ser He Leu 
50 55 60 

ttg tea eta aat aaa cca gta ata ttc eta gca caa ctt cat tta tea 240 

Leu Ser Leu Asn Lys Pro Val He Phe Leu Ala Gin Leu His Leu Ser 

65 70 75 80 

ccc aat aac tta ttt atg ata ttt gga gga gta ttc tta ata tat cac 2 88 

Pro Asn Asn Leu Phe Met He Phe Gly Gly Val Phe Leu He Tyr His 

85 90 95 

age ata tgt gaa ata ttg gat gat att tea aaa aaa get cat gat aag 336 

Ser He Cys Glu He Leu Asp Asp He Ser Lys Lys Ala His Asp Lys 
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100 105 110 





aat 
Asn 


ctt 
Leu 


cat 
His 
115 


aac 
Asn 


tta 
Leu 


aaa 

Lys 


tea 
Ser 


aac 
Asn 
120 


cct 
Pro 


tac 
Tyr 


tta 
Leu 


gta 

Val 


ata 
He 
125 


eta 
Leu 


cag 
Gin 


ata 
He 


384 




ata 
He 


tta 
Leu 
130 


ata gac tta 
He Asp Leu 


gta 
Val 


ttc 
Phe 
135 


tea 
Ser 


ata 
He 


gat 

Asp 


tea 
Ser 


ata 
He 
140 


etc 
Leu 


act 
Thr 


get 
Ala 


ata 
He 


432 




gga 
Glv 
145 


att 
He 


aca tat aac 
Thr Tyr Asn 


att 
He 
150 


ttt 
Phe 


ata 
He 


ate 
He 


caa 
Gin 


eta 
Leu 
155 


gta 

Val 


ttt 
Phe 


ata 
He 


ata 
He 


tec 
Ser 
160 


480 




ata 
He 


ata 
He 


ctt 
Leu 


aca 
Thr 


ate 
He 
165 


tta 
Leu 


ttt 
Phe 


tea 
Ser 


aag 
Lys 


cat 
His 
170 


ate 
He 


ata 
He 


gaa 
Glu 


get 
Ala 


att 
He 
175 


aca 
Thr 


528 




aaa 

y 


tac 

Tvr* 


agt 
Ser 


aac 
Asn 
180 


ate 
He 


aaa 

Lys 


act 
Thr 


ata 
He 


get 
Ala 
185 


gtc 
Val 


atg 
Met 


ttt 
Phe 


gtc 
Val 


tta 
Leu 
190 


ata 
He 


tta 
Leu 


576 


£3 


ggt 
Gly 


ate 
He 


ata 
He 
195 


eta 
Leu 


gta 
Val 


eta 
Leu 


gat 
Asp 


gga 
Gly 
200 


ata 
He 


cat 
His 


att 
He 


aaa 
Lys 


ata 
He 
205 


tec 
Ser 


cat 
His 


aat 
Asn 


624 


in 


tat 
Tyr 


tta 
Leu 
210 


tat 
Tyr 


ttt 
Phe 


ace 
Thr 


ttt 
Phe 


ate 
He 
215 


ttt 
Phe 


tct 
Ser 


age 
Ser 


etc 
Leu 


gtt 
Val 
220 


gaa 
Glu 


ata 
He 


ata 
He 


aat 
Asn 


672 




att 
He 
225 


ata 
He 


aaa 
Lys 


aag 
Lys 


tea 
Ser 


age 
Ser 
230 


aat 
Asn 


age 
Ser 


eta 
Leu 


ata 
He 


cag 
Gin 
235 


taa 










708 



<210> 66 
<211> 235 
<212> PRT 



<213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 
<400> 66 

Met Phe Glu Asn Asp He Phe Lys Phe Phe Thr Leu Leu Leu Leu Glu 
15 10 15 



He He Leu Gly He Asp Asn Val He Phe He Ser Leu Ala Val He 
20 25 30 



Lys Val Pro Asp Thr Leu Arg Asn Lys Val Arg Tyr He Gly Leu Ala 
35 40 45 



Leu Ala Leu He Met Arg Leu Val Ala Leu Gin Thr Ala Ser He Leu 
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50 55 60 



Leu Ser Leu Asn Lys Pro Val lie Phe Leu Ala Gin Leu His Leu Ser 
65 70 75 80 



Pro Asn Asn Leu Phe Met He Phe Gly Gly Val Phe Leu He Tyr His 
85 90 95 



Ser He Cys Glu He Leu Asp Asp He Ser Lys Lys Ala His Asp Lys 
100 105 110 



Asn Leu His Asn Leu Lys Ser Asn Pro Tyr Leu Val He Leu Gin He 
115 120 125 



He Leu He Asp Leu Val Phe Ser He Asp Ser He Leu Thr Ala He 
13 0 135 14 0 



U Gly He Thr Tyr Asn He Phe He He Gin Leu Val Phe He He Ser 
q 145 150 155 160 

m 

He He Leu Thr He Leu Phe Ser Lys His He He Glu Ala He Thr 

L 165 170 175 

PJ 

fy Lys Tyr Ser Asn He Lys Thr He Ala Val Met Phe Val Leu He Leu 
jm 180 185 190 



Gly He He Leu Val Leu Asp Gly He His He Lys He Ser His Asn 
195 200 205 



Tyr Leu Tyr Phe Thr Phe He Phe Ser Ser Leu Val Glu He He Asn 
210 215 220 



He He Lys Lys Ser Ser Asn Ser Leu He Gin 
225 230 235 



<210> 67 

<211> 348 

<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<220> 

< 2 2 1 > mi s cofeature 

<222> (1)..<348) 
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o 
p 



ctgtttactc 


aattccacat 


ttagtaaatc 


ttgcctataa 


ttaattaatt 


cacgtgcttg 


720 


tttttcagaa 


tctacaacaa 


taaaactagt 


accaaaattt 


gggacattat 


ttaaaccaaa 


780 


taccttaatt 


ggcattgaag 


gaatagcaac 


tttttcactc 


ccaccatctg 


cattaaacat 


840 


actacgcacc 


ctaccataag 


cttgattacc 


tgcaacaata 


atatcaccaa 


ctttcaaggt 


900 


acctttttgt 


actattaacg 


tagcaactac 


tccacaattc 


ttatcaactt 


ttgattcaat 


960 


tactgtacca 


gatgccctag 


tattatatac 


agcttttaac 


tctaacaaat 


ctgcaatcaa 


1020 


caatatactt 


gattttaact 


gatctaagtt 


tattttctcc 


tttgctgata 


caggaacaac 


1080 


aataacatca 


cctcctaaac 


tttctgctac 


cactccatgc 


tgtaataaag 


cattagtaat 


1140 


tctatctaaa 


tcagcatcat 


gtttatcaat 


tttattaacc 


gcaactatca 


tagcaacatt 


1200 


agctgccttt 


acatgattaa 


tagattcaat 


agtttgtggc 


ataataccat 


catcagcggc 


1260 


cactactagc 


actactatat 


cagtaacatt 


agtaccatga 


gctctcatag 


cagcaaatgc 


1320 


ttcatgtcct 


ggtgtatcaa 


taaaagttat 


cttcttatct 


ccattcaatg 


tgatctggta 


1380 


cgcacctata 


tgttgtgtta 


tccctttaaa 


ttccccatca 


acaacgtttg 


attcacgtat 


1440 


agcatcaagc 


aatgaagttt 


ttccatgatc 


aacatgtccc 


ataacagtaa 


caactggtgc 


1500 


tctaggaatc 


aattccatat 


tattaccatc 


agaatataaa 


tcattttcta 


atttagcatt 


1560 


gtctaccaac 


ttaaatgtat 


gattgaacgc 


ttctactata 


atagaagctt 


gate 


1614 



;f <210> 69 

W <211> 3829 

vA <212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 

<400> 69 

gatccagaaa attcagtget attttcacag tcttttattc cagcacatac agagttacta 60 

tggatattca gttgeattae ttcaacaggt caactaaata gaatgactca atttaaagaa 120 

aaaagecgea ataaagtttc tacagcttct ttaggattgt acagctatcc tgtattaatg 180 

gcagctgata tattacttta ccaagcaaat atagtacctg taggcattga tcaaaaacaa 240 

cacttagaat tagcacgaga cattgetcaa gcttttaaca caaaatacaa tacgeaatae 300 

tttcaactgc cagaaccatt aattgtacag gaatcagcaa aaattatgag tttaagagac 360 

ggtaaaaaga aaatgagtaa atctgatgta tcagattatt cacgaattaa tttagaagat 420 

agtaacgact taattgetea aaaaattaac aaagcaacca ctgactctat tgtaggtttt 480 
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gactttacaa gtttaaacaa taggcctgca 
ctttcaaata ttagtataga acaaacatgt 
tttaaagaag aactaacaga attaattatt 
agagagttat tagaagacat agaatattta 
gctgcatcta ttgcacataa gcacataata 
taattataca aaattcatta atactcaaag 
atggtgttta aaaacataaa atagttttta 
tacaatatat taatatcaac agtctcagta 
ctataatctt cttgactatc atctttatat 
agaaatccta ctcattaata tctaaatatt 
tacatctata gcaaaataaa gaatccatag 
catatctagt ccgcatctat aatactataa 
ttaatgccta taaaattaac aatattacta 
aaagatatcc actaaataaa agtacaataa 
ttatatttta tatcagctac taactgttat 
gtccataaaa tacacattct cacaagagtt 
acttgaagag ttcacttacc aatatactat 
ttttctaaat ataattcaga atttactatt 
atctatatac atagtatatc acaaatctca 
tccaatactc ataataaaat aagttattta 
ctataggaca atataacatt agatgttatt 
ttgtattact ttaacttcaa ttatagaaaa 
ttaatgctct ataatcctat ttatacccta 
tatcaataaa aacaataaat attaccacat 
aacaatatct cattatattt atttttcaaa 
gcttatctaa atataattta tctatactat 
gaactatagt catccaaagg tttatacttg 
aaaaattata tataataaaa aatttactat 
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gtaaagaatc ttgttaatat ttatgctaca 
actaacattg caagcttcac tactaaacaa 
aataacattg caccaatacg acaaaaatta 
cgaagcatat taatgacagg aaataacaag 
gaaattaaaa agattgcagg atattggtaa 
tcatatcctt tggttattat tgtatgtgtc 
ttaccaatat gtaaagatca aggaaattat 
tgttgagaga ttcatattta tttaattaaa 
attaggccat tttatataaa aaaaaagaaa 
aaaagagcta ctacaaaata actaccataa 
catcaaaata tctatactaa attcactatc 
aattaacact gtataacaaa atatgtagtg 
gaaaattaaa tacccaatta taatactacc 
taataaacaa aaagagacat agaggaatag 
aaacatatag cttaatatat atttactcaa 
agtacacagt aaagagaaaa aaaagttagc 
tcagtttcat taaaaaaatt acacaatttt 
ctatatagtg attctattca cttaagcatt 
ctttaatatc ctttttacac actcatcaaa 
ttcaaaatac tattgaatat taacgaaaat 
aaccattttt ataataaaca gtatacactg 
tgaaaaatag tatagaattt aaagttatta 
gtgtaaaatc taaataatat ttttcttact 
aacctaagca tactcttcat aaacttaagt 
aataaactat aagcaattat taccatctaa 
accattataa atctgattac tataaagatt 
cttaatttta ctttacacaa aacaacaatt 
tataaaaggc taacaaataa tcaactttac 
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gtacatgagt 


aaattctttc 


tgattatgct 


attttaataa 


taaaaaatac 


tatattttgt 


2220 




gagaaaaata 


tagtaataat 


atgctgtaat 


taacacacga 


aaggatttac 


ctcctgtatt 


2280 




tataggagat 


aaatccttgt 


acagatacca 


caattaaata 


aaacaattaa 


ttcatcttaa 


2340 




tattatttat 

<— d I*, l— Cl 1^1 — CL U- 


a t crcrt" tttra 

Cl O V— I— L» Cl 


tt e\ cf a t an c a 


cut - a a a 1" a c fc c 

y *— cicici ucivj V— \^ 




3 f era or* a rra 


24 00 




aatataaatc 


ctt t tcrefcae 

V-^ C~ *~ w Cl w 


ttc t acrcrc t a 


cttattacaa 


chcrai - eft tr* 


t~ crcrcr c t a a fc fc 


2460 




y u uataat u y 




y U LaL t uy u u 


auciau uyci i_ o 


uutuuyyytL 


ctu u uy u UCIL.CX 






actaatcctt 


c t~ crcjcrc fart* 

v»y y y w i— u.\^ 


t - crt~t"ar , aapt" 


crat - ccttcta 

y ci i» w w» l» ^*y 


acr r* t a c t* t a t 

y y a. i_ ^-y c> 


taraartaat* 

c> civ^ciciu c>y ci c 


2580 






+~ ra r~* t" t" rrt" 1~ ^ r 1 




t - r 1 1" acme har 

ll *-yy y uc*u» 


l. L-y L. LaL.aaL- 








g gyc tact uy 


ttaCaaCtya 


4— /-i 4— 4- /-» 4— /*vfr(~w 

tccttctyyy 


/-i 4- -3 4— 4- ,r^f 4— 4— -j 

CtaCuty tta 


CcLciCUyciUCu, 


4- 4- /~i 4— nfifr/"* 4- a 

uucuyyy c ud 


Z / U U 


I- 


i~ i - /r i" 2r<a3 
CLLy UUaCad 


nirfai" /~i ,^-« 4- 4- /^t 
CUydLLCLLC 


Uy yy C LdL C u 


y LLaLaaCLy 


duccuueuyy 


/-r 4- — « /-t 4- 4- /-T+- 4- 

y c udc u uy u u 




M 


acaac ugauc 


.•"i 4— 4— /i 4— rrrr +• 

c uuc ugggcu 


ac u uguuaca 


i i 4- 4— /-t 4— 4- 

ac ugauccu u 


c ugggc uacu 


4-rv4-^fj/-ifl5/>«f' 

ugu uacaacu 


z oz u 


n 


gauCct ucug 


ggc uacu. ugu 


LdcaacLyac 


cc u ucuyyy c 


4— ^ /-i 4— 4— +- f*» /-t 

cacLuy cuac 


clclCUgci UCC U 


OQOft 
ZOOU 


111 


ucugggc uac 


4" 4— /-*4— 4— fa /-i fa. -3 ri 

uuyuuacaac 


uyotCCCCCU 


yyyCLaCt uy 


U UclCclclCUy a. 


uccuuc uyyy 




IS 


/■^i -\— *~\ r~A 4— 4— 4— -f- *-i 

CtdCtLytCd 


caac ugauc c 


uuc ugggc ua 


c u ugu uacag 


^-f 4— mm4- , — i / — i 4 — 4 — ^ — ■ 

cu.ycuccu.uc 


4- /~*rtn r% 4— 4- 4— 4- 

ugggcuau u u 




S 


gttacagttg 


tatcaacacc 


tgagatcacc 


utatcatagc 


acacatttaa 


tggatgaaga 


O A *T A 


ft! 


ttaagagaaa 


aattagaacc 


tugtugtaaa 


aactctgaaa 


aaggttccat 


uaaauuuacu 




o 


acaaaagaag 


cttgtaagct 


gtggtttaat 


acatcaagtg 


caauaugu uu 


accaguaaca 


JloU 


as s • 

FU 


ccacgaaaat 


ccgaaagtac 


ytgaccatua 


ctcytaaaca 


uaacaugaua 


ttCyccauga 






hrrat-f-'hl-r'al- 
UyclUt.UL.CclU 


/t /~i 4- 4- f~> 4- 4— 

yaCCttcttc 


~-\ 4— t-t f~\ 4- />-« o 4- /T -i 

acyctcaLya 


yy aty ciuciyc 


caatCLCcau 


4— />»4- a a4- at"r>a 
U<y Lad La U Ccl 


J J U \J 




ccau uugaaa 


cagagaau ug 


au uau uac ua 


4— -a r*r ~\ 4- f-i +• 4- -a 

uagauacu ua 


?a fat - /"»?ai4~ , f"'+""/"i/""» 

aaucau u ucc 


f^ f^ fa 4— f5 4— fa 

aaaaucaaua 


^ ^ ^ n 




u ugucaau uc 


uugu uy u uaa 


auy aagcaua 


znn •3 4- r*» 4— 4- /-« 4— /-r 

caauc uuc ug 


/*» 4— /-«♦- 4— fat -a 4— /^r 

c ugu tyaauy 


fa?fi/-irtfa4--a/— «o 

cl ci C C cl U cl C cly 


7 A 9 Pi 




uaacc uau ua 


guacaaugca 


uau uuauau u 


^4-^4--!4-4-4-4--> 

auauau u u ua 


y^f 4— /-r4— j^t 4— 4- fj a 4- 

gugugu uciciu 


uuuguuuucici 


^ A ft n 




gtacaacttt 


gtgtagtaaa 


taagtcacac 


tacttttcaa 


tctctacaat 


tacgaagata 


3540 




cagatgtaaa 


ttcgctattt 


tgagaagccg 


tatcagtaac 


agatactaaa 


ttagcactta 


3600 




cacaatcaac 


attatgattg 


tggcaatctt 


ctgttaatgg 


atgaagatta 


agagaaaaat 


3660 




tagaaccttg 


ttgtaaaaac 


tctgaaaaag 


gttccattaa 


atttactaca 


aaagaagctt 


3720 




gtaagctgtg 


atttaataca 


tcaagtgcaa 


tatgttgacc 


agtaacacca 


tgaaaatctg 


3780 
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aaagtacgtg accattattt ataaacataa catgatattc cccatgatc 3829 



<210> 70 
<211> 780 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<220> 

<221> CDS 

<222> (1) . . (780) 

<223> Corresponds to SEQ ID 110:69, nucleotides <1..780 
Hypothetical tryptophanyl-tRNA ligase 
Product = "26hworfli" 



<400> 70 

gat cca gaa aat tea gtg eta ttt tea cag tct ttt att cca gca cat 48 
Asp Pro Glu Asn Ser Val Leu Phe Ser Gin Ser Phe lie Pro Ala His 

jh* 1 5 10 15 

p aca gag tta eta tgg ata ttc agt tgc att act tea aca ggt caa eta 96 
m Thr Glu Leu Leu Trp He Phe Ser Cys He Thr Ser Thr Gly Gin Leu 

ii 20 25 30 

f/SSSS; 

aat aga atg act caa ttt aaa gaa aaa age cgc aat aaa gtt tct aca 144 

Mi Asn Arg Met Thr Gin Phe Lys Glu Lys Ser Arg Asn Lys Val Ser Thr 
35 40 45 

O' 9 ct tct tta 99 a tt: 9 tac a 9 c tat cct 9 ta tta atg gca gct gat ata 192 
.fy Ala Ser Leu Gly Leu Tyr Ser Tyr Pro Val Leu Met Ala Ala Asp He 
50 55 60 



tta ctt tac caa gca aat ata gta cct gta ggc att gat caa aaa caa 240 
Leu Leu Tyr Gin Ala Asn He Val Pro Val Gly He Asp Gin Lys Gin 
65 70 75 80 

cac tta gaa tta gca cga gac att get caa get ttt aac aca aaa tac 288 
His Leu Glu Leu Ala Arg Asp He Ala Gin Ala Phe Asn Thr Lys Tyr 
85 90 95 

aat acg caa tac ttt caa ctg cca gaa cca tta att gta cag gaa tea 3 36 

Asn Thr Gin Tyr Phe Gin Leu Pro Glu Pro Leu He Val Gin Glu Ser 
100 105 110 

gca aaa att atg agt tta aga gac ggt aaa aag aaa atg agt aaa tct 3 84 

Ala Lys He Met Ser Leu Arg Asp Gly Lys Lys Lys Met Ser Lys Ser 
115 120 125 

gat gta tea gat tat tea cga att aat tta gaa gat agt aac gac tta 432 
Asp Val Ser Asp Tyr Ser Arg He Asn Leu Glu Asp Ser Asn Asp Leu 
130 135 140 

att get caa aaa att aac aaa gca ace act gac tct att gta ggt ttt 480 
He Ala Gin Lys He Asn Lys Ala Thr Thr Asp Ser He Val Gly Phe 
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145 150 155 160 





gac 


ttt 


aca 


agt 


tta 


aac 


aat 


agg 


cct 


gca 


gta aag aat ctt gtt 


aat 


528 






rr lie 


X 111 


Cpv- 










Drr\ 
ir i vy 


Ala 


V^ 1 TiVc? A ctri Ti^n Vsl 
v a _l ii y o rioii ucu veil 


r-ioli 














165 










170 


175 








att 


tat 


get 


aca 


ctt 


tea 


aat 


att 


agt 


ata 


gaa caa aca tgt act 


aac 


576 




Tl ^ 

x xe 


lyr 


Ala 


Thr* 


iiCU 


dor 
OCX 




x x c 


OCI 


Tl (=» 


Glu Gin Thr Cys Thr 


Asn 












180 










185 




190 








att 


gca 


age 


ttc 


act 


act 


aaa 


caa 


ttt 


aaa 


gaa gaa eta aca gaa 


tta 


624 




He 


Ala 


Ser 


Phe 


Thr 


Thr 


Lys 


Gin 


Phe 


Lys 


Glu Glu Leu Thr Glu 


Leu 










195 










200 






205 








att 


att 


aat 


aac 


att 


gca 


cca 


ata 


cga 


caa 


aaa tta aga gag tta 


tta 


672 




lie 


lie 


Asn 


Asn 


lie 


Ala 


Pro 


lie 


Arg 


tsin 


Lys Leu Arg Glu Leu Leu 








210 










215 








220 








gaa 


gac 


ata 


gaa 


tat 


tta 


cga 


age 


ata 


tta 


atg aca gga aat aac 


aag 


720 






Asp 


lie 




Tyr 


Leu 


Arg 


Ser 


lie 


Leu 


Met Thr Gly Asn Asn Lys 






225 










230 










235 


240 




0 




























CO 


get 


gca 


tct 


att 


gca 


cat 


aag 


cac 


ata 


ata 


gaa att aaa aag att 


gca 


768 




Ala 


Ala 


Ser 


He 


Ala 


His 


Lys 


His 


He 


He 


Glu He Lys Lys He 


Ala 














245 










250 


255 








gga 


tat 


tgg 


taa 


















780 


|,.. ; |, 

IS 


Gly 


Tyr 


Trp 






















lij 


<210> 71 
























<211> 259 
























<212> PRT 






















ru 


<213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 








<400> 71 
























Asp 


Pro 


Glu 


Asn 


Ser 


Val 


Leu 


Phe 


Ser 


Gin 


Ser Phe He Pro Ala 


His 






1 








5 










10 


15 








Thr 


Glu 


Leu Leu Trp 


He 


Phe 


Ser 


Cys 


He 


Thr Ser Thr Gly Gin Leu 












20 










25 




30 








Asn Arg 


Met 


Thr 


Gin 


Phe 


Lys 


Glu 


Lys 


Ser Arg Asn Lys Val Ser 


Thr 










35 










40 






45 








Ala Ser Leu Gly Leu Tyr Ser Tyr 


Pro 


Val 


Leu Met Ala Ala Asp 


He 








50 










55 








60 








Leu Leu 


Tyr 


Gin 


Ala 


Asn 


He 


Val 


Pro Val Gly He Asp Gin Lys 


Gin 
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D 



65 70 75 80 



His Leu Glu Leu Ala Arg Asp lie Ala Gin Ala Phe Asn Thr Lys Tyr 
85 90 95 



Asn Thr Gin Tyr Phe Gin Leu Pro Glu Pro Leu lie Val Gin Glu Ser 
100 105 110 



Ala Lys lie Met Ser Leu Arg Asp Gly Lys Lys Lys Met Ser Lys Ser 
115 120 125 



Asp Val Ser Asp Tyr Ser Arg lie Asn Leu Glu Asp Ser Asn Asp Leu 
130 135 140 



lie Ala Gin Lys lie Asn Lys Ala Thr Thr Asp Ser lie Val Gly Phe 



p 145 150 155 160 



Asp Phe Thr Ser Leu Asn Asn Arg Pro Ala Val Lys Asn Leu Val Asn 
165 170 175 



hk Ile Tyr Ala Thr Leu Ser Asn j]_ e Ser n e g x u Qln Thr Cys Thr Asn 
s 180 185 190 



m lie Ala Ser Phe Thr Thr Lys Gin Phe Lys Glu Glu Leu Thr Glu Leu 
% 195 200 205 



Ile Ile Asn Asn Ile Ala Pro Ile Arg Gin Lys Leu Arg Glu Leu Leu 
210 215 220 



Glu Asp Ile Glu Tyr Leu Arg Ser Ile Leu Met Thr Gly Asn Asn Lys 
225 230 235 240 



Ala Ala Ser Ile Ala His Lys His Ile Ile Glu Ile Lys Lys Ile Ala 
245 250 255 



Gly Tyr Trp 



<210> 72 

<211> 1056 

<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
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<220> 

<221> misc_feature 
<222> (1)..(1056) 

<223> Complement to SEQ ID NO:69, nucleotides 2361.. 3416 

Similar to cell surface mucin, protein contains 9-mer tandem repe 
at 

Product = "26hworf2" 



<400> 72 

ttagatgcca gtaaatactc tttcaccact acgaccacca aatgtaaatc cttttgctac 60 

ttctgggcta cttgttacaa ctgatccttc tgggctactt gttacaactg atccttctgg 120 

gctacttgtt acaactgatc cttctgggct acttgttaca actgatcctt ctgggctact 180 

tgttacaact gatccttctg ggctacttgt tacaactgat ccttctgggc tacttgttac 240 

aactgatcct tctgggctac ttgttacaac tgatccttct gggctacttg ttacaactga 300 

tccttctggg ctacttgtta caactgatcc ttctgggcta cttgttacaa ctgatccttc 3 60 

tgggctactt gttacaactg atccttctgg gctacttgtt acaactgatc cttctgggct 42 0 

acttgttaca actgatcctt ctgggctact tgttacaact gatccttctg ggctacttgt 480 

tacaactgat ccttctgggc tacttgttac aactgatcct tctgggctac ttgttacaac 540 

tgatccttct gggctacttg ttacaactga tccttctggg ctacttgtta caactgatcc 600 

ttctgggcta cttgttacag ctgctccttc tgggctattt gttacagttg tatcaacacc 660 

tgagatcacc ttatcatagc acacatttaa tggatgaaga ttaagagaaa aattagaacc 720 

ttgttgtaaa aactctgaaa aaggttccat taaatttact acaaaagaag cttgtaagct 780 

gtggtttaat acatcaagtg caatatgttt accagtaaca ccatgaaaat ctgaaagtac 840 

gtgaccatta ctcgtaaaca taacatgata ttcgccatga tgattttcat gaccttcttc 900 

atgctcatga ggatgatagc caatctccat tgtaatatca ccatttgaaa cagagaattg 960 

attattacta tagatactta aatcatttcc aaaatcaata ttgtcaattc ttgttgttaa 1020 

atgaagcata caatcttctg ctgttgaatg aaccat 1056 



<210> 73 

<211> 300 

<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<220> 

<221> misc feature 
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<222> (1) . . (300) 

<223> Complement to SEQ ID N0:69, nucleotides 3530..>3829 
Similar to 26hworf2 
Product = "26hworf3i" 

<400> 73 

ttacgaagat acagatgtaa attcgctatt ttgagaagcc gtatcagtaa cagatactaa 
attagcactt acacaatcaa cattatgatt gtggcaatct tctgttaatg gatgaagatt 
aagagaaaaa ttagaacctt gttgtaaaaa ctctgaaaaa ggttccatta aatttactac 
aaaagaagct tgtaagctgt gatttaatac atcaagtgca atatgttgac cagtaacacc 
atgaaaatct gaaagtacgt gaccattatt tataaacata acatgatatt ccccatgatc 

<210> 74 

<211> 4460 

<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 



<400> 74 
gatcaattat 


tagttgcttc 


tgtagttgat 


tgtatggaat 


attttgctaa 


cttagtcaat 


aagcgtatta 


ctagtaaagt 


gaaacgttat 


atttctatat 


taagtacttc 


tatatatgac 


gtgtctgttg 


ttgagttatt 


taatcggcgt 


aacaatataa 


tagatagaat 


gttgtgctaa 


aaggtatttt 


tatatttgtg 


taaaaggatt 


ttattaatag 


ggttcctaat 


taacattggt 


gaattaaaac 


atatttttaa 


taaattcttt 


atatgtgtag 


tacatagtga 


aatagtaaat 


cttgtgttgt 


tataaattca 


tactttttca 


ctttcaattt 


aataacgtca 


ttttctggat 


aaatagttat 


gaaactttct 


ttgtatatag 


ttagtactat 


aggtgtgatt 


atattgttac 


tttgcttgat 


gttaattttg 


tattgtatcg 


atattgcata 


tgctaatatt 


aaaaactgtg 


ttttcaataa 


tactgataaa 


actaaaaatg 


ctgtgaattt 


atctattgaa 


aacagggtta 


aaaactctgt 


tttatgtggt 


ctaaaaaaag 


aatttagaag 


tacattaaga 


aatttttgtg 


attataacaa 


tgttaactct 


gtagaagcaa 


aatctgctca 


atatggtagt 


ctgatggtaa 


aagctggttc 


taaatacatc 


caagatttaa 


tatctgaaat 


agatgaccga 


attgttaatc 


agtatattac 


tgggagggta 


ttatcactag 


aagtattaat 


aatgcaattt 


gaggatacaa 


tatatactat 


atgtaatgag 


gaaactatac 


agtgcgaact 


acaaagagtg 


ctatatgtac 


gtttgctttt 


aaataatatt 


ttaaagttga 


caaaaagtat 


atgtgaacaa 


agtgatattg 


aattaatgga 


aatatatgga 


atgaaatttg 


aatatgcttt 


atcttttatt 


catagtggtt 
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ttacttatat 


aatgaaaaat 


atatgtacat 




aacaottatcr 


tactgatgat 


gttactttta 




cr1~ a t" t a crt a a 


ttacrataaat 


ttctaagctt 




t* a t - t" a rrnt" t* a 

L CX. L L ay y L L a 


a t fc 1 1 a 1 1 c*a 

a i— l (_• i— c* l na. 


cttaaataao 




LULL LdL L.L- L 


a faaat"t"Cfta 

d L.aa.u, l a 


ataatatata 




fa crt* crt* t*cra a 


ttattttatt 

L LCI L L L 1 — CA L L 


tactaatttt 




a a crt 1* a "hat" a 

day u La L.y La 


atattattta 

Cl 1 — a L L fc*. L L L 


attactaatt 




y UdLci l l uaa 


a a t~ 1" a t* at a t 

a cl l l a. l y l a. l 


taatataatt 




a a t- 1~ t" a crt" t* t 
ad L L Lay u L L 


crt* t~ cr1~ a a cr t* cr 
y l L.y Laay l y 


faatatttca 


u 
O 


4— —\ /~* 4~ ~> ~"\ 4~ H — 

LayytaaLaU 


a Lad L tUy Ud 


LCI L l_ L y a L a L 


0 


tyaLLaaa U L. 


1-eri-t-al-aat-t 


crt* a a crcrcf a a c 

y L a ay y y a a l 


U1 




fff- -a +- +- /-tf an 


U L. act L Ct L L LL 


gu uxgcgaua 


4— 4— *n il-^/ia 

CguLaauaCa 


cly d Cd.Lt dy d 




aaaaaataaa 


y ucl uaLoLa 


l_ Ladd LL Lay 


-BBSS. 

fil 


atgttaagtt 


angcgauaag 


geaaeggae l 


C ST 

£ y 
Pi 




guauuattua 


t'afrnhapat'a 
UaCytdtdUd 




at gat agate 


L-Caaguaucu 




i y 


caaca ucagu 


dC- LCig L L a L L 


t* t" a rra era a cr t* 
l Lay ay a ay l 




LtLLaat t Lt 


Laycty utca 


■h a t- 1- rra rr t* t - » 
Cdt uydy Ltd 




yyoottatta 


ddyay l ct l l a 


acrch 1~ a era a t" 
ay Ltt ay a a l 




agguacuagt 


4- 4— r~rr^r4- r<aa 

LLyy ty tudd 


4- /^rf- a 4- 4- (^r 4- -j »^«- 

ty tdtty l ay 




gaatt tacc u 


r 4- 4— /-»/-t ri +~ 4— -a /"■• 

ycLyCCutac 


i _ aafrf/ r, r , t"at* 
LclclL.yL-L.L.dU 




gagatttgta 


ttacaaatgc 


agaaactatg 




ttttgttatg 


tgtagggttt 


tacatatttt 




atttttagat 


aataagatta 


tacttcgaat 




tgtaacaacg 


ttgaggcagt 


gatacattcc 




gttaccaaac 


attacagcag 


tgcgctttgt 



taagtggtaa tgtttattgt aataatcaaa 102 0 

ctactatatc attatatgat ataaaccatt 1080 

tatttgtatt tgttatgtgg aatgttcaaa 1140 

tagtgtctat tggtataaat taacttgtgc 12 00 

tetaatgegt taattcttaa ctatcttggt 1260 

tactgatgtg aaaagtaaat attgatatgt 1320 

tcagttatgt tgcattagta tgacataact 13 80 

ttattcaaca gttttgttaa actaagatgt 1440 

atttttaatt tttgatatat taatgttagc 15 00 

acaaaatatt agtactattg attatataca 1560 

taaatgagag tttcatttat gtagagaata 162 0 

ttgacatttt tactagttat attttttatt 1680 

aaatatatat agactactaa ttagcttatc 1740 

tattaaagaa ataaagaatt ataacctgat 1800 

taacaagagc tgtttttttt aacttttatg 1860 

ttatggatca attggtgtat ataaattagg 192 0 

tgttaattta tattagtttg atettcatge 1980 

agtattaaag tacaggtttg tatagtttat 2040 

acataaatgt ttaagtatgt tatggcttat 2100 

tttcaatttt attgtttatt aagttagtgt 2160 

tgaagtaacg tcaggaatta caaatctcca 222 0 

tctgggggtg caaatataat catctatatt 2280 

atttgctgtc atgtctatat tgttatgttc 2340 

tcctggtcca ttaacttttg tatgtggtgt 2400 

taatattget gcagggaaac cttcaggttc 2460 

atagattaaa taaacataag agaatccagg 2520 

atatccgtgg aaagaatgtg ctgettgate 2580 
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atcttgtcct atatatgctt ctgtttctgt tataatccct ttgtgttgat taaaaagtaa 264 0 

catcttgcct agtaagctgc ttgcaacatc aagtgatttt tgtttataaa atgacttctt 27 00 

taatatgttg tacatgtatt gtctttatca ctactatggg actatttaca actaattata 2760 

ttagtgatgt ataatttttg tcaattaatg gaaatgagct atggatagtg tgaagaaggg 2 820 

gtagatattt tgttaatata aaaaagctat gtgcattata atagaatacg aaatgtattt 2 880 

tacaaaatta catttattat tggtgatatc taagtatagg tttaagaata tgcatagctt 2 940 

ttcaatatta aagtaagata ctataggtac aattagttag cgtataaaat attaatgcta 3000 

tagaaggata aattgattaa ggaatatttg tagtatttaa gtaacgtgac tatccatatt 3060 

tagttatatt ataatggtaa taattatgaa agtattgttt aatgttatct aaattataat 3120 

gtttttaagt tttcaagtac agttagtaat ttgttggaaa catataatat tcataagtta 3180 

ipsa.: 

p tttttagtgg ctagttatat gatatgtgta ctttgtaaga gaactttagt aacattattt 3240 

S aattagggta aattgattta ttagcattat aaagattttt ataaattgta caactattcc 3300 

t tacattaatt acctataggg ttattgattt ttcatattat tgtgtgatat actcccatgt 3360 

s 

W gttactgatt aatggtgtgt tatgccgtat agagattttg ctataacttg gttagctata 3420 

* ttgatagcgt gtatcatcac gatatgtgta ctaatacatg tgctatgtag gtatgcgttt 3480 

fH cctgatctca aaacacgtct agaacgggaa agaaaagcac aggcaaaaat ggataagtta 3540 

ri 



cttgctaaac aaaacgagtc attagttaat aataaacaag aagaaaagag tgaaaaagag 3600 

cctgacatat tgtcagaagg tgatactcag ccattaggat gccattgttc aaattcagat 3660 

aaattgaatg atgagtctgt agagttgcta gaggaacaac aggatcaact acagagtgaa 3720 

cagctaccac aacttgtgtc tagccctact gtagttgaac aagatgagat aagtcaagtt 3780 

gagtctacaa tggaagggtt acatcctact ggttcaccgt gttgtcgaag acgggctcta 3840 

acttctctag ttagtgatgt tatcattgag caacagggta atagccaagg taaggagtag 3900 

ttttaacagg tgggttattt tagtaaagga gaatcagttg ttgacagttg gagatctatc 3960 

tgttgtcaaa gatagaaaat gtgttagaaa agaattactt atagaagtta tataattttt 4020 

tttagtatct aattaagtag gattgtagat atatggtgtt gttattatac aatattgtta 4080 

agtctcatga aaatgatgct atcaaattgt taatgctatc ataaggtcta ttaaatgaaa 4140 

aatctgtata acgttttata ttctttttag ttatgaattt atgtaatata tgtatttgaa 4200 

tactctaaat tccatttagt taagacaaat tgacttatga gaatgataag tatttagtta 4260 
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atgattttgc tgtgatatgt attaagtgag tagcgttaga cttgtctttt tcattatttt 4320 

tgtatataat gtagtgtatt agttaaataa tggtctgtat tatgcattct gattattaca 4380 

ctttagctat tataggttca gtaggtttag cactaatcat acttttgtta tgtgttagtc 4440 

aacttatcaa atatgcgatc 4460 



<210> 75 

<211> 726 

<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
<220> 

<221> CDS 

<222> (1) • . (726) 

|^ <223> Corresponds to SEQ ID NO:74, nucleotides 369.. 1094 

f*s Hypothetical outer membrane protein 

X Product = ,, 27hworfl" 



ru 



<400> 75 

atg aaa ctt tct ttg tat ata gtt agt act ata ggt gtg att ata ttg 
Met Lys Leu Ser Leu Tyr He Val Ser Thr He Gly Val He He Leu 
! " 5 10 15 

tta ctt tgc ttg atg tta att ttg tat tgt ate gat att gca tat get 
Leu Leu Cys Leu Met Leu He Leu Tyr Cys He Asp He Ala Tyr Ala 
20 25 30 

aat.att aaa aac tgt gtt ttc aat aat act gat aaa act aaa aat get 
Asn lie Lys Asn Cys Val Phe Asn Asn Thr Asp Lys Thr Lys Asn Ala 
35 40 45 

gtg aat tta tct att gaa aac agg gtt aaa aac tct gtt tta tgt ggt 
Val Asn Leu Ser He Glu Asn Arg Val Lys Asn Ser Val Leu Cys Gly 
50 55 60 

eta aaa aaa gaa ttt aga agt aca tta aga aat ttt tgt gat tat aac 
Leu Lys Lys Glu Phe Arg Ser Thr Leu Arg Asn Phe Cys Asp Tyr Asn 
65 ' 70 75 80 

aat gtt aac tct gta gaa gca aaa tct get caa tat ggt agt ctg atg 
Asn Val Asn Ser Val Glu Ala Lys Ser Ala Gin Tyr Gly Ser Leu Met 
85 90 95 

gta aaa get ggt tct aaa tac ate caa gat tta ata tct gaa ata gat 
Val Lys Ala Gly Ser Lys Tyr He Gin Asp Leu He Ser Glu He Asp 
100 105 HO 

gac cga att gtt aat cag tat att act ggg agg gta tta tea eta gaa 384 
Asp Arg He Val Asn Gin Tyr He Thr Gly Arg Val Leu Ser Leu Glu 
115 120 125 



48 



96 



144 



192 



240 



288 



336 
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cat tag 
His 



<210> 76 
<211> 241 



<212> PRT 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminantium) 
<400> 76 

Met Lys Leu Ser Leu Tyr lie Val Ser Thr He Gly Val He He Leu 
1 5 10 15 



Leu Leu Cys Leu Met Leu He Leu Tyr Cys He Asp He Ala Tyr Ala 
20 25 30 



Asn He Lys Asn Cys Val Phe Asn Asn Thr Asp Lys Thr Lys Asn Ala 
35 40 45 



Val Asn Leu Ser He Glu Asn Arg Val Lys Asn Ser Val Leu Cys Gly 
50 55 60 



gta tta ata atg caa ttt gag gat aca ata tat act ata tgt aat gag 432 
Val Leu He Met Gin Phe Glu Asp Thr He Tyr Thr He Cys Asn Glu 
130 135 140 

gaa act ata cag tgc gaa eta caa aga gtg eta tat gta cgt ttg ctt 4 80 

Glu Thr He Gin Cys Glu Leu Gin Arg Val Leu Tyr Val Arg Leu Leu 
145 150 155 160 

tta aat aat att tta aag ttg aca aaa agt ata tgt gaa caa agt gat 528 
Leu Asn Asn He Leu Lys Leu Thr Lys Ser He Cys Glu Gin Ser Asp 
165 170 175 

att gaa tta atg gaa ata tat gga atg aaa ttt gaa tat get tta tct 576 
He Glu Leu Met Glu He Tyr Gly Met Lys Phe Glu Tyr Ala Leu Ser 
180 185 190 

ttt att cat agt ggt ttt act tat ata atg aaa aat ata tgt aca tta 624 

M* Phe He His Ser Gly Phe Thr Tyr He Met Lys Asn He Cys Thr Leu 

0 195 200 205 

m agt ggt aat gtt tat tgt aat aat caa aaa cag ttg tgt act gat gat 672 

ft Ser Gly Asn Val Tyr Cys Asn Asn Gin Lys Gin Leu Cys Thr Asp Asp 
£ 210 " 215 220 

u 

W gtt act ttt act act ata tea tta tat gat ata aac cat tgt att agt 
Val Thr Phe Thr Thr He Ser Leu Tyr Asp He Asn His Cys He Ser 
R 225 230 235 240 



720 



726 
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Leu Lys Lys Glu Phe Arg Ser Thr Leu Arg Asn Phe Cys Asp Tyr Asn 
65 " 70 75 80 



Asn Val Asn Ser Val Glu Ala Lys Ser Ala Gin Tyr Gly Ser Leu Met 
85 90 95 



Val Lys Ala Gly Ser Lys Tyr He Gin Asp Leu He Ser Glu He Asp 
100 105 110 



Asp Arg He Val Asn Gin Tyr He Thr Gly Arg Val Leu Ser Leu Glu 
115 120 125 



h k Val Leu He Met Gin Phe Glu Asp Thr He Tyr Thr He Cys Asn Glu 
Q 130 135 140 

m 

L? Glu Thr He Gin Cys Glu Leu Gin Arg Val Leu Tyr Val Arg Leu Leu 
fa 145 150 155 160 

m 

J"* Leu Asn Asn He Leu Lys Leu Thr Lys Ser He Cys Glu Gin Ser Asp 
c 165 170 175 



¥11 He Glu Leu Met Glu He Tyr Gly Met Lys Phe Glu Tyr Ala Leu Ser 
k 180 185 190 

— Phe He His Ser Gly Phe Thr Tyr He Met Lys Asn He Cys Thr Leu 
195 200 205 



Ser Gly Asn Val Tyr Cys Asn Asn Gin Lys Gin Leu Cys Thr Asp Asp 
210 215 220 



Val Thr Phe Thr Thr He Ser Leu Tyr Asp He Asn His Cys He Ser 
225 230 235 240 



His 



<210> 77 

<211> 567 

<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
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m 



ry 



<220> 

< 2 2 1 > mi s cJE ea t ur e 
<222> (1)..(567) 

<223> Complement to SEQ ID N0:74, nucleotides 2149.. 2715 
Hypothetical DNA- 3 -methyl adenine glycosidase 
Product = "27hworf2" 



<400> 77 
ttaagttagt 


gtaggtacta 


gtttggtgtc 


aatgtattgt 


agtgaagtaa 


cgtcaggaat 


60 


tacaaatctc 


cagaatttat 


ctgttgcctt 


actaatgcct 


attctggggg 


tgcaaatata 


120 


atcatctata 


ttgagatttg 


tattacaaat 


gcagaaacta 


tgatttgctg 


tcatgtctat 


180 


attgttatgt 


tcttttgtta 


tgtgtagggt 


tttacatatt 


tttcctggtc 


cattaacttt 


240 


tgtatgtggt 


gtatttttag 


ataataagat 


tatacttcga 


attaatattg 


ctgcagggaa 


300 


accttcaggt 


tctgtaacaa 


cgttgaggca 


gtgatacatt 


ccatagatta 


aataaacata 


360 


agagaatcca 


gggttaccaa 


acattacagc 


agtgcgcttt 


gtatatccgt 


ggaaagaatg 


420 


tgctgcttga 


tcatcttgtc 


ctatatatgc 


ttctgtttct 


gttataatcc 


ctttgtgttg 


480 


attaaaaagt 


aacatcttgc 


ctagtaagct 


gcttgcaaca 


tcaagtgatt 


tttgtttata 


540 


aaatgacttc 


tttaatatgt 


tgtacat 








567 



<210> 78 

<211> 240 

<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
<220> 

< 2 2 1 > mi s c_f ea t ur e 

<222> (1)..(240) 

<223> Complement to SEQ ID NO:74, nucleotides 3369.. 3608 
Product = "27hworf4" 



<400> 78 

ttaatggtgt gttatgccgt atagagattt tgctataact tggttagcta tattgatagc 60 

gtgtatcatc acgatatgtg tactaataca tgtgctatgt aggtatgcgt ttcctgatct 120 

caaaacacgt ctagaacggg aaagaaaagc acaggcaaaa atggataagt tacttgctaa 180 

acaaaacgag tcattagtta ataataaaca agaagaaaag agtgaaaaag agcctgacat 240 



<210> 79 
<211> 519 
<212> DNA 
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<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<220> 

<221> CDS 

<222> (1)..(519) 

<223> Corresponds to SEQ ID N0:74, nucleotides 3382.. 3900 
Hypothetical lipoprotein 
Product = "27hworf3 M 



CD 



Til 



<400> 79 

atg ccg tat aga gat ttt get ata act tgg tta get ata ttg ata gcg 
Met Pro Tyr Arg Asp Phe Ala He Thr Trp Leu Ala He Leu He Ala 
1^5 10 15 

tgt ate ate acg ata tgt gta eta ata cat gtg eta tgt agg tat gcg 
Cys He He Thr He Cys Val Leu He His Val Leu Cys Arg Tyr Ala 
20 25 30 

ttt cct gat etc aaa aca cgt eta gaa egg gaa aga aaa gca cag gca 
Phe Pro Asp Leu Lys Thr Arg Leu Glu Arg Glu Arg Lys Ala Gin Ala 
35 40 45 



aaa atg gat aag tta ctt get aaa caa aac gag tea tta gtt aat aat 

O Lys Met Asp Lys Leu Leu Ala Lys Gin Asn Glu Ser Leu Val Asn Asn 

IH 50 ~ ' 55 60 

g aaa caa gaa gaa aag agt gaa aaa gag cct gac ata ttg tea gaa ggt 

Lys Gin Glu Glu Lys Ser Glu Lys Glu Pro Asp He Leu Ser Glu Gly 
65 70 75 80 



gaa cag eta cca caa ctt gtg tct age cct act gta gtt gaa caa gat 
Glu Gin Leu Pro Gin Leu Val Ser Ser Pro Thr Val Val Glu Gin Asp 
115 120 125 



tea ccg tgt tgt cga aga egg get eta act tct eta gtt agt gat gtt 
Ser Pro Cys Cys Arg Arg Arg Ala Leu Thr Ser Leu Val Ser Asp Val 
145 " ~ 150 155 160 



48 



96 



144 



192 



240 



[U gat act cag cca tta gga tgc cat tgt tea aat tea gat aaa ttg aat 28 8 

P Asp Thr Gin Pro Leu Gly Cys His Cys Ser Asn Ser Asp Lys Leu Asn 

C3 " 85 90 95 

gat gag tct gta gag ttg eta gag gaa caa cag gat caa eta cag agt 336 

Asp Glu Ser Val Glu Leu Leu Glu Glu Gin Gin Asp Gin Leu Gin Ser 
100 105 HO 



384 



gag ata agt caa gtt gag tct aca atg gaa ggg tta cat cct act ggt 432 
Glu He Ser Gin Val Glu Ser Thr Met Glu Gly Leu His Pro Thr Gly 
130 135 140 



480 



ate att gag caa cag ggt aat age caa ggt aag gag tag 519 
He He Glu Gin Gin Gly Asn Ser Gin Gly Lys Glu 
165 170 
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<210> 80 
<211> 172 
<212> PRT 

<213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 
<400> 80 

Met Pro Tyr Arg Asp Phe Ala lie Thr Trp Leu Ala lie Leu lie Ala 
15 10 15 



Cys He He Thr He Cys Val Leu He His Val Leu Cys Arg Tyr Ala 
20 25 30 



Phe Pro Asp Leu Lys Thr Arg Leu Glu Arg Glu Arg Lys Ala Gin Ala 
35 40 45 



Q Lys Met Asp Lys Leu Leu Ala Lys Gin Asn Glu Ser Leu Val Asn Asn 

fQ 50 55 60 

La 

fi Lys Gin Glu Glu Lys Ser Glu Lys Glu Pro Asp He Leu Ser Glu Gly 
U1 65 70 75 80 

s 

O Asp Thr Gin Pro Leu Gly Cys His Cys Ser Asn Ser Asp Lys Leu Asn 

fij 85 90 95 



5f Asp Glu Ser Val Glu Leu Leu Glu Glu Gin Gin Asp Gin Leu Gin Ser 
W 100 105 110 



Glu Gin Leu Pro Gin Leu Val Ser Ser Pro Thr Val Val Glu Gin Asp 
115 120 125 



Glu He Ser Gin Val Glu Ser Thr Met Glu Gly Leu His Pro Thr Gly 
130 135 140 



Ser Pro Cys Cys Arg Arg Arg Ala Leu Thr Ser Leu Val Ser Asp Val 
145 ~ 150 155 160 



He He Glu Gin Gin Gly Asn Ser Gin Gly Lys Glu 
165 170 



<210> 81 
<211> 560 
<212> DNA 
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<213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 
<220> 

< 2 2 1 > mi s c_f ea tur e 

<222> (560) . . (560) 

<223> n = a, c, g, or t 





<4UU> ol 

gatccataat 


ctcatcaata 


acccctgtaa 


ttgaggtatt 


agtagaaata 


ttagctatat 


60 




cacaccaagc 


attttcaata 


atttctttaa 


aatcagaagt 


atttaccata 


ttcacatacc 


120 




tcaacttaac 


aacacagatt 


tattattata 


aacactatta 


aaaaaataac 


aagatacaca 


180 




ctatgaatca 


gataaccttg 


gtattctaat 


atacgtatga 


tataatgata 


ctaaaccata 


240 




agtttatatt 


atttaaagac 


ataatgacat 


atctttaaat 


gctaatatgt 


ataatcttaa 


300 




agtccttaag 


atacatacat 


ttatagacat 


atctgtaata 


atgcactata 


taatgttaag 


360 


CO 


atgtatagtc 


aataagtttg 


tgtttaatga 


gaatagaatg 


caaaaattgc 


aaagcagttt 


420 


atagaataga 


caatagcaaa 


attcccatta 


atggtaaaaa 


agttaaagtt 


aaatgcacaa 


480 




actgtaatac 


tacatggatg 


cacataccaa 


ctcaagataa 


agcaatacct 


gaagaagaaa 


540 




aacaattagt 


aataggatcn 










560 



<210> 82 

<211> 174 

<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<220> 

<221> CDS 

<222> (1)..(174) 

<223> Corresponds to SEQ ID NO:81, nucleotides 387..>559 
Product = "lgdorfli" 



<220> 

< 2 2 1 > mi sc_f eature 

<222> (174) . . (174) 

<223> n = a, c, g, or t. 



<220> 

<221> misc_f eature 

<222> (172) . . (174) 

<223> Xaa = Ser 



<400> 82 
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atg aga ata gaa tgc aaa aat tgc aaa gca gtt tat aga ata gac aat 48 
Met Arg lie Glu Cys Lys Asn Cys Lys Ala Val Tyr Arg lie Asp Asn 
1 ~ 5 10 15 

age aaa att ccc att aat ggt aaa aaa gtt aaa gtt aaa tgc aca aac 96 
Ser Lys lie Pro lie Asn Gly Lys Lys Val Lys Val Lys Cys Thr Asn 
20 25 30 

tgt aat act aca tgg atg cac ata cca act caa gat aaa gca ata cct 144 
Cys Asn Thr Thr Trp Met His lie Pro Thr Gin Asp Lys Ala lie Pro 
35 40 45 

gaa gaa gaa aaa caa tta gta ata gga ten 174 
Glu Glu Glu Lys Gin Leu Val lie Gly Xaa 
50 55 



u <210> 83 

k <211> 58 

Jj? <212> PRT 

C3 <213> Ehrlichia ruminant ium {formerly Cowdria ruminant ium) 

m . 

<220> 

O <22l> misc_feature 

IH <222> (58) . . (58) 

ti <223> The 'Xaa' at location 58 stands for Ser. 
L. <220> 

P <221> misc_feature 

<222> (174).. (174) 

II <223> n = a, c, g, or t. 

%a 

0 <220> 

||j <221> misc_feature 

<222> (172).. (174) 

<223> Xaa = Ser 

<400> 83 

Met Arg He Glu Cys Lys Asn Cys Lys Ala Val Tyr Arg He Asp Asn 
15 10 15 



Ser Lys He Pro He Asn Gly Lys Lys Val Lys Val Lys Cys Thr Asn 
20 25 30 



Cys Asn Thr Thr Trp Met His He Pro Thr Gin Asp Lys Ala He Pro 
35 40 45 



Glu Glu Glu Lys Gin Leu Val He Gly Xaa 
50 55 
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m 

f Ji. 

Q 



f "i 



ru 



<210> 84 
<211> 2008 
<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
<400> 84 

gatcaaaaag ggataccaaa agagcaatac tatataaaat tagtatctgt taattcaaca 
tatcctgact caattaataa cttactcata tttagtagta ttattgaaag ctatgaaggc 
actgtgaaca aatttcgttg tggagatact gtaagtataa agtacgatat acgtgaacta 
aacggtaata cgatactaca agatcaagaa ttaaaattta ctattggaaa aaatgaagtc 
cctcttgcaa tagagctagg tgtaattaat atgagacaag acatggcaag acatattatt 
gcaccattag aacttttgac taattttgac aaacctgaca acttttgatg aatacaaaat 
aaaactaatt gatattacct acattaatca accacaacct atacaaaaaa acgcaaagcc 
cagccaatct taaggtgatt atttcttata tctgtatagc cacataaaaa agctaaaaat 
aacgttatta tatcaaataa attacaatca acaatactac actaatatta tagaaatcta 
ctaatatatt gatatagtaa aataatacac atttacacaa tcaatactta aattcataat 
aacttgtgtc aactttataa aaccagctat ttcataaaaa taacacaaaa ctataaaaca 
ccaaatagct tactcacgct aaatgtttct ataaataaat caacttgtta ttgtaataat 
ataaaaactc accaatttta ataaaacaaa tatatactaa tcttttattt cctaatttat 
cttaataaga ttcaatatcc ttatactaat acaaatctta actcatatat taccacccca 
cactaacaaa tccatagaac ttgctaagtg tatattatat aatattaatt taacatgtta 
atgactgaaa aagtattaac ttaaagatct atttaataaa atttaacctc ttctataacc 
ttaactatca tcatttttaa gtaactgaag tatttaagac atttaacaat tatatatcat 
ataaaaatct ttaatgtact agcaattgat gaattatgcc ctcataatat atgcaagcat 
aaaatgccta ttttaacaaa actttatcta ttctataacc ttaactatta ccatttttaa 
gtaactgagg tatttaagac atttaataat tatataccat ataaaaatct gcttaatgta 
ctagcaattg atgaattatt ccctcataat atatgcaagc ataaaatgcc taatttaaca 
aaactttatc tattctataa ccttaactat tactattttc aagtaactga agtatttaag 
atatttgaca attatatatc atattaaaat ctgcttaatg tactagcaat tgatggatta 
ttctctcata atatatgtaa gcataaaatg cctaatttaa taaaacttta tctattctat 
aacttaacta ttactatttt caagtaactg aagtatttaa gatatttgac aattatatat 
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60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 



131 



UF-299XC1 



catatcaaaa 
agcataaaat 
ttcaagtaac 
gtactagcaa 
aaaactttat 
gatatttgac 
ccctgataat 
atctattgaa 
taaacattgt 



tctgcttaat 
gcctaattta 
tgaagtattt 
ttgacaacta 
ctattctata 
aattatatat 
ctatgtagca 
cataacttta 
agacatttta 



gtactagcaa 
ataaaacttt 
aagatatttg 
tgccctgata 
accttaacta 
catataaaaa 
taaaatacct 
agtattacta 
acatgatc 



ttgatggatt 
atctattcta 
acaattatat 
atctatgtag 
ttaccatttt 
tctttaatgt 
acaggaatct 
gtcataatat 



attctctcat 
taaccttaac 
atcatataaa 
cataaaatac 
taagtaactg 
actagcaatt 
ttattaatag 
tataaagaca 



aatatatgta 
tattactatt 
aatctttaat 
ctcatttaac 
aagtatttaa 
gacaactatt 
taatttactt 
catttaatat 



1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2008 



sn 



m 



<210> 85 

<211> 348 

<212> DNA 
<213> 



Ehrlichia ruminantium {formerly Cowdria ruminant i urn) 



<220> 

<221> CDS 

<222> (1) . . (348) 

<223> Corresponds to SEQ ID N0:84, nucleotides <1..348 
Product = '^gdorfli" 



<400> 85 

gat caa aaa ggg ata cca aaa gag caa tac tat ata aaa tta gta tct 
Asp Gin Lys Gly He Pro Lys Glu Gin Tyr Tyr He Lys Leu Val Ser 
1 ' 5 10 15 

gtt aat tea aca tat cct gac tea att aat aac tta etc ata ttt agt 
Val Asn Ser Thr Tyr Pro Asp Ser He Asn Asn Leu Leu He Phe Ser 
20 25 30 

agt att att gaa age tat gaa ggc act gtg aac aaa ttt cgt tgt gga 
Ser He He Glu Ser Tyr Glu Gly Thr Val Asn Lys Phe Arg Cys Gly 
35 40 45 

gat act gta agt ata aag tac gat ata cgt gaa eta aac ggt aat acg 
Asp Thr Val Ser He Lys Tyr Asp He Arg Glu Leu Asn Gly Asn Thr 
50 55 60 

ata eta caa gat caa gaa tta aaa ttt act att gga aaa aat gaa gtc 
He Leu Gin Asp Gin Glu Leu Lys Phe Thr He Gly Lys Asn Glu Val 
65 ~ 70 75 80 

cct ctt gca ata gag eta ggt gta att aat atg aga caa gac atg gca 
Pro Leu Ala He Glu Leu Gly Val He Asn Met Arg Gin Asp Met Ala 



48 



96 



144 



192 



240 



288 
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85 90 95 

aga cat att att gca cca tta gaa ctt ttg act aat ttt gac aaa cct 33 6 

Arg His He He Ala Pro Leu Glu Leu Leu Thr Asn Phe Asp Lys Pro 
100 105 110 

gac aac ttt tga 348 
Asp Asn Phe 
115 



<210> 86 

<211> 115 

<212> PRT 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 

<400> 86 

N 5 Asp Gin Lys Gly He Pro Lys Glu Gin Tyr Tyr He Lys Leu Val Ser 
0 1 5 10 15 



O 



Val Asn Ser Thr Tyr Pro Asp Ser He Asn Asn Leu Leu He Phe Ser 
20 25 30 



H Ser He He Glu Ser Tyr Glu Gly Thr Val Asn Lys Phe Arg Cys Gly 
9 35 40 45 

■0 
m 

m Asp Thr Val Ser He Lys Tyr Asp He Arg Glu Leu Asn Gly Asn Thr 
50 55 60 



He Leu Gin Asp Gin Glu Leu Lys Phe Thr He Gly Lys Asn Glu Val 
65 ~ 70 75 80 



Pro Leu Ala He Glu Leu Gly Val He Asn Met Arg Gin Asp Met Ala 
85 90 95 



Arg His He He Ala Pro Leu Glu Leu Leu Thr Asn Phe Asp Lys Pro 
100 105 110 



Asp Asn Phe 
115 



<210> 87 

<211> 3829 

<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
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<400> 87 





a a tr* t" 3 r* a a a 
y d u u» uci^cLan 


fcaaaaacrtcf fc 


atggttaact 


ttacaataat 


gqattggtga 


aagtaaattt 


60 




^aoctciat <_ a ca 


t* raatacctt 


aaaatgagtt 


gagtggaaaa 


gtataaataa 


tgtaggtgtt 


120 




i_ J_ 4_ 4_ 4_ -.4- 4- 4~ 


a t* ^ Z\ t* t" C7a a t* 
ct L. del i— I— y ctci u 


taaaatactt 


aaagatattt 


atatagttat 


tacttagatt 


180 




at L Laa L uaa 


at*f~aacrr , t"acr 


tgaacaaaga 


atttgtatta 


tatatatttt 


aggtatctat 


240 




tdltl-L. UdUd 




aaaaacaaaa 


gtttattaat 


tatatagtga 


atgaaatata 


300 






y uata Lv^auy 


l-ttafctatat 


acattattca 


ctattcacaa 


attcagtgta 


360 






CUdddUddU U 


ClUClUCl.Ca.C3.UCl.l~ 




gggggtafcat 


tttttcgtaa 


420 






uaauy udciu u 


affaafa 0 1* 3 
ct L Lda u ay u a. 


1-tfctttattt 

l_-CC.*--^l— _3 


fctaaaagatg 


taaattctac 


480 




ugu uguu ug u 


4- ai^+-/*r^* , at"aj23 
LaCtyCdLad 


uddLaLcu o.y 


faa "haaacaa 


ggatttacaa 


taaatacact 


540 




ugccuuuuud 


artaahahh t"t" 
Ciy CtCtL-Ct ULLL 


cty u«y «-. cy 


aaaatcatat 


gatacttgat 


gatgagtata 


600 


§ 


cc taatgag u 


ay uucy u Udu 


u uy uuu tata 


era 1" 1" a 1 1 a t a 


cctttacttt 


ctgcagtaat 


660 


atgtgcttta 


ttaaaaaata 


guacau uggu 


yddddLLa.ua 


L.LaLU L-d L. I»y 


ttataataot 


720 


in 


atctttttcc 


attgcgttgg 


uauuguucuc 


u c ay y u u u d u 


ULL.yL uy cx uy 


faatraaata 


780 


9. 


cagcctaggg 


gggtgggtcg 


uuccuuaugg 


CaUdy ddCUU 


dddy uycictuci 


t" a t" t* t* aatac 

uciuu o&y uyv* 


840 


m 


tactatgcuu 


gtttcagtaa 


_J-i.f 1.-4-4- y-rp 

a u u u uauuy c 


uy LddLyay u 


auau ^ y 1 — 0. l- y 


gcafcatatcc 


900 


ry 


taacatcaga 


gaaafcaggfcg 


LLaaCddydL 


CtL. -ctcty L. U- L-V— 


tattctatat 


ttttgctatg 


960 


g 


tttaggtggc 


uuuuugggga 


4- — j +- -3 y-f 4— -3 4— fi 

Lat UdgUdtu 


ctctctcyciL^y l. u 




atgtttttct 


1020 


tgagatttcg 


uCuauuucu u 


_ i_ J_ - 4- - 4- f. 4- 4- 

CUUa.Ua.UUUU 


yy i_ L.yv-ciciL-y 


crcraaaaaata 


aagctgcttt 


1080 




aatagcagca 


4-4-4-/-r->4-4--34-4- 

uuugauuauu 


4- -3 /~r 4— a a 4*» 4- iT/*t 

uaguaauuyy 


faraaf"f rrrrrr 
UdUddu uyy y 


yu>CLCiu«uuu uc 


atttaatacrcT 


1140 




tataggctut 


tfcgtatgcta 


4— 4- 1^ 4— /-y /"«r4— ^ 

u uac uyy uac 


d u tyddLaL u 


y y cty cl u u u y 


ttcfcaataat 

k.* W U>U4Ui UUIUI lw 


1200 




tcatgataat 


ttgctggtaa 


caaauagagu 


LdLdLaydL U 


ar'aa "hcrt" t* a t" 
yucLciuyu i— ci 1— 


ttattataat 


1260 




aggtutgtuu 


ataaagacag 


j~« 4— ^ +• 4— ^ /-1 /"t 

CyCudutCCC 


-j4-4-4-^->+*a^^5a5 
dLLLLa Uclclct 


t" rrcrt* faafac 
uyy * ciu i— d w 


aaacttataQ 


1320 




ttttgctcct 


tcttttattt 


ctgtgttttt 


ttceggtact 


tctactaaag 


ttatgatata 


1380 




tctaattata 


aagatgatat 


atgacgtttt 


taaagctgat 


tttgtttttg 


tgactttacc 


1440 




ttttaatatt 


gtttttatgt 


gttttgctgt 


gttgtcaata 


gtttgtggat 


etttacttge 


1500 




aatttttact 


agcaatatta 


aaaagatatt 


tgettattea 


agtattgeae 


atttaggata 


1560 




tattgtattt 


gcagttagtt 


taaatactaa 


ttatggtttg 


gttgeagcta 


tagcttatat 


1620 
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UF-2 99XC1 



£3 



o 

i 



TBS? 



tattagtcat agcttggtta agtcagcatt atttatgatt gtaggtagca 
ttgtggtaac agacatctga aagattgtgc aaacatgtgg gaaaccatgc 
attgccattt attatattat gtttaagttt aattggtatg ccagttactt 
tgctaaatgg tatattgttg atgcagttat aaagtctaat ttttgggttg 
gttgcttata ggttctgggt tatctatagt gtatgtttgg aaaatagttg 
tcttcgttca cctgataata aggtagttat gtcgtcgttt gaaacaccaa 
attatgtatt tggataatgg taattgcttc gattattgtg ggaatatatc 
aacattgatt tctaataaaa tagcgacgtt gctattatat tgagatatct 
tattattact aaatggttta tttagatggt gagttacact caagtaataa 
caattaacta cccattccta ggtaatttat acctaactat taactaatca 
gaaaatgtag taaacattac taccttacat aataactatg taaaaatcta 
aagatagtac ctcctcttaa tataaagaag ttatctactt ctactttgtt 
aaatacttga gatactgagt caatagtaaa agttgtactg tgtgcaacat 
agtataattc ctatcaaatg gtttatccat actacctata ttttcttgag 
tgattgatct ttaggttgaa gctttttctt aagtttttta ttgtacttaa 
actacctatc actaatagaa gtattagtaa cgctattgac tttgggttac 
taataataag ttataaaaat catttagcat aacattatct taaataacca 
atcattatat tccaaaaatg catataagca tagtaaataa ttaatgctat 
ttgttttgcc tgtaaagtta agttgtaatc attaaataag tttattttca 
tattactgta tttgcttagt tttcgtataa ttctaccact tacttcaatc 
ttactggtaa taatgcaatt cttccttaat attaatagtt aatataaata 
taattataac ataagtttaa gaatattact agtaatgtat tgctgttgtt 
gtctattatc agtttagcat attatgctgt tagaaatata ttttaataac 
aaatgaaact attatctatg taaaaaaatt atgttgatgc ttaaatctaa 
ataattgagc ttttattgat ggtaattact taaattttat gtaaactcaa 
tatttatatt atctttattt agttgttcat cctattagtt agttataata 
caaatttgta tttaacaatt gatattgact acttaataag tgaatctatt 
taattgcatt gaaacttaaa tctgaatgtg tatgttctat taaaccttca 
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ttgattatag 
caaaaattac 
cagggtttat 
gtatttttgt 
aagcagtgtg 
atgttatggt 
caattccttt 
atttgaattt 
taaaaaatgt 
ttcttatgag 
aagaaatacc 
ctttactttc 
gatgttctgg 
tacttacaga 
agaaataagt 
taactatata 
taacacaact 
agcatgtttt 
ctttgtaata 
agccttatat 
aattaatact 
tgatttttat 
actattgagt 
tgtgtatctt 
taatgtcaaa 
tgcttgttgt 
attttagcaa 
cttacgatga 



1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 



135 



UF-299XC1 



n 



r-i 4" 4- ^"t 4™ 4~ /"Y 4~ /""t 

ClLCtLgatC 


Lya L^t-cia.y u 


t* r*cr3 1* Y c a a 


tgtgcttttt 


tcctaacata ttgctgttta 


3360 






cr a a aa t a a t a 


agatattttt 


ctgtatgcac 


attgttacta 


3420 


taggaguaua 


^^4- +- 4- /"t 23 4- ♦* /"* 

yCL uLua Lit 


aaf - rra f* ^ 1 1* CI 


aaattactcrt 


acctattttt 


actcctgata 


3480 




atut-LLLaLy 


frraarrcat 


ctacatttga 


gaaaaatget 


ttaactgtat 


3540 


aacaattacg 


caaggtattt 


ttatatggta 


atttgttaaa 


tgetattate 


ccaatagata 


*5 a r\ n 


ttgctcctgc 


taacactagg 


aatcctataa 


aaatttcaat 


aatatttgat 


etatgeataa 


3660 


aataccgatg 


ttaatatgtt 


ttgtgttatt 


taaaagactt 


ttgaggatgg taggegtact 


3720 


tagttccggt 


taaatttggt 


acatgtagat 


ttttttctgc 


aagtgttggt 


aattgattat 


3780 


ctgtataatg 


taaccatata 


tgccataatg 


caggaacttt 


tgttggatc 




3829 



US 



<210> 88 

<211> 1479 

<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 



<220> 

<221> CDS 

<222> <1)..(1479) 

<223> Corresponds to SEQ ID NO:87, nucleotides 605.. 2083 
Hypothetical NADH dehydrogenase (ubiquinone) 
Product = »3gdorfl" 



<400> 88 

atg agt agt teg tta cct gtt tta cag gtt att ata cct tta ctt tct 
Met Ser Ser Ser Leu Pro Val Leu Gin Val He He Pro Leu Leu Ser 
15 10 15 

gca gta ata tgt get tta tta aaa aat agt aca ttg gtg aaa att ata 
Ala Val He Cys Ala Leu Leu Lys Asn Ser Thr Leu Val Lys He He 
20 25 30 

tea tct att gtt gta gta gta tct ttt tec att gcg ttg gta ttg ttc 
Ser Ser He Val Val Val Val Ser Phe Ser He Ala Leu Val Leu Phe 
35 40 45 

tct cag gtt tat tct get gat gta ate aaa tac age eta ggg ggg tgg 
Ser Gin Val Tyr Ser Ala Asp Val He Lys Tyr Ser Leu Gly Gly Trp 
50 55 60 

gtc gtt cct tat ggc ata gaa ctt aaa gtg aac ata ttt agt get act 
Val Val Pro Tyr Gly He Glu Leu Lys Val Asn He Phe Ser Ala Thr 
65 * 70 75 80 

atg ctt gtt tta gta aat ttt att get gta atg agt ata ttg tat ggc 



48 



96 



144 



192 



240 



288 
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UF-299XC1 



Met Leu Val Leu Val Asn Phe He Ala Val Met Ser He Leu Tyr Gly 
85 90 95 

ata tat cct aac ate aga gaa ata ggt gtt aac aag ata cca agt ttc 33 6 

He Tyr Pro Asn He Arg Glu He Gly Val Asn Lys He Pro Ser Phe 
100 ~ 105 110 



tat tct gta ttt ttg eta tgt tta ggt ggc ttt ttg ggg ata tta gta 
Tyr Ser Val Phe Leu Leu Cys Leu Gly Gly Phe Leu Gly He Leu Val 
115 120 125 

tea aat gat gtt ttt aat ate tat gtt ttt ctt gag att teg tct att 
Ser Asn Asp Val Phe Asn He Tyr Val Phe Leu Glu He Ser Ser He 
130 ' 135 140 

tct tct tat att ttg gtt gca atg gga aaa gat aaa get get tta ata 
Ser Ser Tyr He Leu Val Ala Met Gly Lys Asp Lys Ala Ala Leu He 
145 * 150 155 160 

gca gca ttt gat tat tta gta att ggt aca att ggg gca act ttt tat 
Ala Ala Phe Asp Tyr Leu Val He Gly Thr He Gly Ala Thr Phe Tyr 
165 170 175 



f l 180 185 190 



aca gcg eta ttc cca ttt cat aaa tgg tta ata cag get tat agt ttt 
Thr Ala Leu Phe Pro Phe His Lys Trp Leu He Gin Ala Tyr Ser Phe 
225 230 235 240 

get cct tct ttt att tct gtg ttt ttt tec ggt act tct act aaa gtt 
Ala Pro Ser Phe He Ser Val Phe Phe Ser Gly Thr Ser Thr Lys Val 
245 250 255 

atg ata tat eta att ata aag atg ata tat gac gtt ttt aaa get gat 
Met He Tyr Leu He He Lys Met He Tyr Asp Val Phe Lys Ala Asp 
260 265 270 

ttt gtt ttt gtg act tta cct ttt aat att gtt ttt atg tgt ttt get 
Phe Val Phe Val Thr Leu Pro Phe Asn He Val Phe Met Cys Phe Ala 
275 280 285 

gtg ttg tea ata gtt tgt gga tct tta ctt gca att ttt act age aat 
Val Leu Ser He Val Cys Gly Ser Leu Leu Ala He Phe Thr Ser Asn 
290 295 300 



384 



432 



480 



528 



Q tta ata ggt ata ggc ttt ttg tat get att act ggt aca ttg aat att 576 
Leu He Gly He Gly Phe Leu Tyr Ala He Thr Gly Thr Leu Asn He 



L gga gat ttg ttt eta ata att cat gat aat ttg ctg gta aca aat aga 624 

0 Gly Asp Leu Phe Leu He He His Asp Asn Leu Leu Val Thr Asn Arg 

RJ J 195 200 205 

If I 

p gtt aca cag att gca atg tta ttt att atg gta ggt ttg ttt ata aag 672 

Q Val Thr Gin He Ala Met Leu Phe He Met Val Gly Leu Phe He Lys 

51 210 215 220 



720 



768 



816 



864 



912 
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UF-299XC1 



tta tgt tta agt tta att ggt atg cca gtt act tea ggg ttt att get 
Leu Cys Leu Ser Leu He Gly Met Pro Val Thr Ser Gly Phe He Ala 
385 390 395 400 



atg gta att get teg att att gtg gga ata tat cca att cct tta aca 
Met Val He Ala Ser He He Val Gly He Tyr Pro He Pro Leu Thr 
465 470 475 480 



1008 



1056 



att aaa aag ata ttt get tat tea agt att gca cat tta gga tat att 960 
He Lys Lys lie Phe Ala Tyr Ser Ser He Ala His Leu Gly Tyr He 
305 ' 310 315 320 

gta ttt gca gtt agt tta aat act aat tat ggt ttg gtt gca get ata 
Val Phe Ala Val Ser Leu Asn Thr Asn Tyr Gly Leu Val Ala Ala He 
325 330 335 

get tat att att agt cat age ttg gtt aag tea gca tta ttt atg att 
Ala Tyr He He Ser His Ser Leu Val Lys Ser Ala Leu Phe Met He 
340 345 350 

gta ggt age att gat tat agt tgt ggt aac aga cat ctg aaa gat tgt 1104 
Val Gly Ser He Asp Tyr Ser Cys Gly Asn Arg His Leu Lys Asp Cys 
355 360 365 

gca aac atg tgg gaa ace atg cca aaa att aca ttg cca ttt att ata 1152 
Ala Asn Met Trp Glu Thr Met Pro Lys He Thr Leu Pro Phe He He 
370 375 380 



1200 



ft aaa tgg tat att gtt gat gca gtt ata aag tct aat ttt tgg gtt ggt 1248 

U Lys Trp Tyr He Val Asp Ala Val He Lys Ser Asn Phe Trp Val Gly 

405 410 415 

S att ttt gtg ttg ctt ata ggt tct ggg tta tct ata gtg tat gtt tgg 1296 

|y He Phe Val Leu Leu He Gly Ser Gly Leu Ser He Val Tyr Val Trp 

fil 420 425 430 

joss. 

p aaa ata gtt gaa gca gtg tgt ctt cgt tea cct gat aat aag gta gtt 1344 

fjj Lys He Val Glu Ala Val Cys Leu Arg Ser Pro Asp Asn Lys Val Val 

435 440 445 

atg teg teg ttt gaa aca cca aat gtt atg gta tta tgt att tgg ata 1392 

Met Ser Ser Phe Glu Thr Pro Asn Val Met Val Leu Cys He Trp He 
450 455 460 



1440 



ttg att tct aat aaa ata gcg acg ttg eta tta tat tga 1479 
Leu He Ser Asn Lys He Ala Thr Leu Leu Leu Tyr 
485 490 



<210> 89 

<211> 492 

<212> PRT 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 

<400> 89 
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UF-299XC1 



Met Ser Ser Ser Leu Pro Val Leu Gin Val He He Pro Leu Leu Ser 
15 10 15 



Ala Val He Cys Ala Leu Leu Lys Asn Ser Thr Leu Val Lys He He 
20 25 30 



Ser Ser He Val Val Val Val Ser Phe Ser He Ala Leu Val Leu Phe 
35 40 45 



Ser Gin Val Tyr Ser Ala Asp Val He Lys Tyr Ser Leu Gly Gly Trp 
50 55 60 



Val Val Pro Tyr Gly He Glu Leu Lys Val Asn He Phe Ser Ala Thr 
£ 65 70 75 80 

CO Met Leu Val Leu Val Asn Phe He Ala Val Met Ser He Leu Tyr Gly 
H 85 90 95 

m 

ll He Tyr Pro Asn He Arg Glu He Gly Val Asn Lys He Pro Ser Phe 
100 105 110 

Q 

fU Tyr Ser Val Phe Leu Leu Cys Leu Gly Gly Phe Leu Gly He Leu Val 
ill 115 120 125 



Ser Asn Asp Val Phe Asn He Tyr Val Phe Leu Glu He Ser Ser He 
130 135 140 



Ser Ser Tyr He Leu Val Ala Met Gly Lys Asp Lys Ala Ala Leu He 
145 150 155 160 



Ala Ala Phe Asp Tyr Leu Val He Gly Thr He Gly Ala Thr Phe Tyr 
165 170 175 



Leu He Gly He Gly Phe Leu Tyr Ala He Thr Gly Thr Leu Asn He 
180 185 190 



Gly Asp Leu Phe Leu He He His Asp Asn Leu Leu Val Thr Asn Arg 
195 200 205 



Val Thr Gin He Ala Met Leu Phe He Met Val Gly Leu Phe He Lys 
210 215 220 
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Thr Ala Leu Phe Pro Phe His Lys Trp Leu lie Gin Ala Tyr Ser Phe 
225 230 235 240 



Ala Pro Ser Phe He Ser Val Phe Phe Ser Gly Thr Ser Thr Lys Val 
245 250 255 



Met He Tyr Leu He He Lys Met He Tyr Asp Val Phe Lys Ala Asp 
260 265 270 



Phe Val Phe Val Thr Leu Pro Phe Asn He Val Phe Met Cys Phe Ala 
275 280 285 

Val Leu Ser He Val Cys Gly Ser Leu Leu Ala He Phe Thr Ser Asn 

fcj 290 295 300 

o 

CO 

jU He Lys Lys He Phe Ala Tyr Ser Ser He Ala His Leu Gly Tyr He 
fl 305 310 315 320 

ft 

Val Phe Ala Val Ser Leu Asn Thr Asn Tyr Gly Leu Val Ala Ala He 
L 325 330 335 

S3 

HI Ala Tyr He He Ser His Ser Leu Val Lys Ser Ala Leu Phe Met He 
O " 340 345 350 



ru 



Val Gly Ser He Asp Tyr Ser Cys Gly Asn Arg His Leu Lys Asp Cys 
355 ~ 360 365 



Ala Asn Met Trp Glu Thr Met Pro Lys He Thr Leu Pro Phe He He 
370 375 380 



Leu Cys Leu Ser Leu He Gly Met Pro Val Thr Ser Gly Phe He Ala 
385 390 395 400 



Lys Trp Tyr He Val Asp Ala Val He Lys Ser Asn Phe Trp Val Gly 
405 410 415 



He Phe Val Leu Leu He Gly Ser Gly Leu Ser He Val Tyr Val Trp 
420 425 430 



Lys He Val Glu Ala Val Cys Leu Arg Ser Pro Asp Asn Lys Val Val 
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II 



435 440 445 



Met Ser Ser Phe Glu Thr Pro Asn Val Met Val Leu Cys He Trp He 
450 455 460 



Met Val He Ala Ser He He Val Gly He Tyr Pro He Pro Leu Thr 
465 470 475 480 



Leu He Ser Asn Lys He Ala Thr Leu Leu Leu Tyr 
485 490 



<210> 90 

<211> 300 

<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 



<220> 

CO <221> misc_f eature 

%k <222> (1) . . (300) 

p <223> Complement to SEQ ID NO:87, nucleotides 2311.. 2610 

jj5 Product = "3gdorf2" 



m 
rii 



<400> 90 
ttatctactt 


ctactttgtt 


ctttactttc 


aaatacttga 


gatactgagt caatagtaaa 


60 


agttgtactg 


tgtgcaacat gatgttctgg agtataattc 


ctatcaaatg gtttatccat 


120 


actacctata 


ttttcttgag 


tacttacaga 


tgattgatct 


ttaggttgaa gctttttctt 


180 


aagtttttta 


ttgtacttaa 


agaaataagt 


actacctatc 


actaatagaa gtattagtaa 


240 


cgctattgac 


tttgggttac 


taactatata 


taataataag 


ttataaaaat catttagcat 


300 



<210> 91 
<211> 450 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<220> 

< 2 2 1 > mi s c_f e at ur e 
<222> (1) . . (450) 

<223> Complement to SEQ ID NO:87, nucleotides 3209.. 3658 

Hypothetical outer membrane protein, related to proposed ABC tran 
sporter 

Product = "3gdorf3" 



<400> 91 

ctacttaata agtgaatcta ttattttagc aataattgca ttgaaactta aatctgaatg 60 
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Pi 



f 



<400> 92 

gatcaagctt taaatcattt ccaatcattg ataccttagt aagaacatca ggaccattac 



cagaagctga aaaaacaaat ttaccagatg taatatctac ctgaccacca gcaaaattca 
cagcataaat tcctttcttc acactagcaa tgatttcatt tggatc 



tgtatgttct attaaacctt cacttacgat gacttcttga tctgatccaa gttcgatatc 120 

aatgtgcttt tttcctaaca tattgctgtt taatatagat gctgaactat ctgaaggtag 180 

taagatattt ttctgtatgc acattgttac tataggagta tagctttcat tcaatgatat 240 

tgaagttact gtacctattt ttactcctga tattgttact tcatctccta tgtccaaccc 3 00 

atctacattt gagaaaaatg ctttaactgt ataacaatta cgcaaggtat ttttatatgg 3 60 

taatttgtta aatgctatta tcccaataga tattgctcct gctaacacta ggaatcctat 420 
aaaaatttca ataatatttg atctatgcat 

<210> 92 

<211> 226 

<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 



450 



60 

ctataatagt agcaccttta ataggagatg taactttccc atcttctatt aagtagcttt 120 



180 
226 



<210> 93 

<211> 226 

|f! <212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 

<220> 

<221> miscJEeature 
<222> (1)..(226) 

<223> Complement to SEQ ID NO:92, nucleotides <1..>226 
Hypothetical tldD protein 
Product = "4gdorfli" 



<400> 93 

gatcaagctt taaatcattt ccaatcattg ataccttagt aagaacatca ggaccattac 60 

ctataatagt agcaccttta ataggagatg taactttccc atcttctatt aagtagcttt 120 

cagaagctga aaaaacaaat ttaccagatg taatatctac ctgaccacca gcaaaattca 180 

cagcataaat tcctttcttc acactagcaa tgatttcatt tggatc 226 



<210> 94 
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<211> 160 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<400> 94 

gatctgcacg agttcttcgt ccgtggtgaa gttgcagtgg acatgcagga tgtccgggcc 60 
gagcagcccg gcgtggccga gctgggcgac gccgtcgggc gtcgacagcg tgcccatatg 120 
cgccgtgatc ggcaggccgt gggcgcgggc gaactcgatc 160 

<210> 95 
<211> 299 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<400> 95 

I"* gatctatgga aaacatcctt gtgttgctgc actacaaaat ataaatagaa aatgtcatga 60 

o 

0 gcttttagtt acagaaaatt tcattaaaca taacaatgga atacaaaaaa ttagagagct 120 

CI tagtaaacaa aaaaatattt acccaaaaca agtaaatatc aatactatca actcagtact 180 

ft accacctaat agtaaccacc aaggcattgc tttacaagtt tcaatagtag atacagtaag 240 

Ml 

catagaagac gtattatcta atattcctac agagatttca acaataatac ttttagatc 2 99 

fyj <210> 96 

fjj <211> 297 

m <212> DNA 

p'- <213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 

m 

* <220> 

<221> CDS 

<222> (1)..(297) 

<223> Corresponds to SEQ ID NO:95, nucleotides <1..>297 
Product = "6gdorfli" 



48 



96 



<400> 96 

ate tat gga aaa cat cct tgt gtt get gca eta caa aat ata aat aga 

He Tyr Gly Lys His Pro Cys Val Ala Ala Leu Gin Asn He Asn Arg 
1 1 5 10 15 

aaa tgt cat gag ctt tta gtt aca gaa aat ttc att aaa cat aac aat 

Lys Cys His Glu Leu Leu Val Thr Glu Asn Phe He Lys His Asn Asn 

20 25 30 

gga ata caa aaa att aga gag ctt agt aaa caa aaa aat att tac cca 144 

Gly He Gin Lys He Arg Glu Leu Ser Lys Gin Lys Asn He Tyr Pro 
35 40 45 



aaa caa gta aat ate aat act ate aac tea gta eta cca cct aat agt 



192 
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UF-299XC1 



Lys Gin Val Asn He Asn Thr He Asn Ser Val Leu Pro Pro Asn Ser 
50 55 60 

aac cac caa ggc att get tta caa gtt tea ata gta gat aca gta age 
Asn His Gin Gly He Ala Leu Gin Val Ser He Val Asp Thr Val Ser 
65 70 75 80 

ata gaa gac gta tta tct aat att cct aca gag att tea aca ata ata 
He Glu Asp Val Leu Ser Asn He Pro Thr Glu He Ser Thr He He 
85 90 95 

ctt tta gat 
Leu Leu Asp 



<210> 97 

<211> 99 

<212> PRT 

P <213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 

6 

m <4 00> 97 

2 He Tyr Gly Lys His Pro Cys Val Ala Ala Leu Gin Asn He Asn Arg 
hi 1 5 10 15 

in 

3 Lys Cys His Glu Leu Leu Val Thr Glu Asn Phe He Lys His Asn Asn 
n " ' 20 25 30 



Gly He Gin Lys He Arg Glu Leu Ser Lys Gin Lys Asn He Tyr Pro 
35 40 45 



Lys Gin Val Asn He Asn Thr He Asn Ser Val Leu Pro Pro Asn Ser 
50 55 60 



Asn His Gin Gly He Ala Leu Gin Val Ser He Val Asp Thr Val Ser 
65 70 75 80 



He Glu Asp Val Leu Ser Asn He Pro Thr Glu He Ser Thr He He 
85 90 95 



Leu Leu Asp 



<210> 98 

<211> 2104 

<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 



240 



288 



297 
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UF-299XC1 



<400> 98 

gatccgtatg ctaaaaggtc taaatataga caattaggaa ttaattgaag agatatatta 60 

tcaatatttg taatatttgg aatagttgct atggtaactg tttgtcaaat acatagtgtg 120 

cattttacca gaatgatgaa taatgacatt tcataaagtt taataaataa ggatttataa 180 

tgaatgctaa agaaaaaaat attagagaag aaattttaaa tcttcaaaaa aagattgctg 240 

aatgagacaa tgcttattat aatttggata atcctattgt aactgatgaa atttatgata 3 00 

ctgagtttat tagacttcaa aaattagaaa aacaatatag tcatttgcta acttatgaag 360 

aagttaaaaa ctctccaacg caaaaaattg atgcaaagtc tttatcaata tttgataaag 42 0 

taattcataa aaaaccaatg ctttctttaa acaaagcata ttcaattgaa gaaattaaga 480 

aatttattaa aaagattgaa aaatatacta atgatttttc attttttatt gaacctaaaa 54 0 

ttgatggtct ttctatttca ttaacttatg aaaatggaaa actaattaga ggtgtaacta 600 

gaggagatgg aataacagga gaagatgtta caaaaaatat tttacaaatt aatgatatcc 660 

ctaaagaaat agaatacaaa cacaaaatcg aattaagagg aaaaatatat ttatctattt 720 

ctagatttaa tgaattaaat gaagaaaatt taaaaaataa tttaccgcct ttagctaacc 780 

caagaaatgc agcagccgga actttaagac aattagattc taatattgtt tctcaaagag 84 0 
jfy ggttgtcatc ttttatatat tttgtagtcg atgctcccag tcataatatt tggacaatgg 
S aagatgcctt ttgttttctt aagaaaaata attttcatgt tgtaaaagat tataaactag 

W ctaaaaatat taatcaaatt gaagaatata taaataattt tccagaactt aaaaaaacat 1020 

ttgattttga agcagatggt gtagttatta aattaaatga aattaaatga tgaaataaaa 1080 

ttggacaaac tcaaaagttt ccacattatg cgattgcttt taaatttgaa ccaaacattg 1140 

aaattacaac aattaaaaag atatttataa ctattggaag aactggccta gtcacttata 1200 

atggccaagt taaaactgtc gaaatttctg gttccaaaat aaactttgca acattaaata 1260 

attttaatta cgttaaagaa ctaaatttaa atgttggcga tgaagtttat attaaaaagg 1320 

ctggtgaaat tattccttgc attataggac tagttaatcc aaaaggtaaa cctgattatt 1380 

ttaaaagaat agaaacttgc ccatattgta attctaaatt aatagaaagt gaaacattct 1440 

tagaagaata ttgtgaaaat tacaattgtc cagaaattat aaaaaaacaa ctaattcatt 1500 

tttcttcaaa agaatgtatg aatttctttt caatgggcga aaaaatagta gaaaaattat 1560 

atgaaaataa attaattctt agtccactag atttttataa tttaaaaaat aataaaaatg 1620 
T ; \Sequences\UF\UF -29 9XC1 \ As - Filed- Seq- List . txt/DNB/ jaj 



900 
960 



145 



UF-299XC1 



i y 

sex z 
;: ; : 



aactaacaca 


attagaaaaa 


ttaggaacta 


aatctataat 


gaaaatttta 


gattcaattg 


1680 


aagattcaaa 


aaaattagga 


cttgacaaat 


ttatttttgc 


tttatctata 


aaacacatag 


1740 


gacaaaaagt 


tgcaagtttt 


ataacttcta 


aagttcaaaa 


actttctgag 


tttctaactt 


1800 


ttgattttga 


ttctttaatt 


caatataatg 


aaattggtcc 


aaaaattatt 


gattcagtta 


1860 


aaaaatgact 


aucagc ugaa 


CLCL L. ctct uctctdd 


CLC*. L> LduU <— O.CI 


taactttctt 


aatagaggaa 


1920 


tgaatttcga 


acatatttca 


aatataaaaa 


gcaaattatt 


agatggaatt 


aatattgtta 


1980 


ttacaggaac 


attatctaag 


cctagaaatt 


attttgaaga 


attaataaaa 


gcaaataacg 


2040 


gaaatatagt 


aaatagtgta 


tctaaaaaaa 


cttcttatgt 


tttatgcgga 


aaaaatcctg 


2100 


gate 












2104 



<210> 99 

<211> 642 

<212> PRT 

0 <213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 

in 

<220> 

5 <2 21> MISC_FEATURE 

#5 <222> (1) . . (642) 

<223> Corresponds to SEQ ID NO:98, nucleotides 180..>2104 
Hypothetical DNA ligase 
Product = "7gdorfli" 



ry <4oo> 99 



Met Asn Ala Lys Glu Lys Asn He Arg Glu Glu He Leu Asn Leu Gin 
1 5 10 15 



Lys Lys He Ala Glu Trp Asp Asn Ala Tyr Tyr Asn Leu Asp Asn Pro 
20 25 30 



He Val Thr Asp Glu He Tyr Asp Thr Glu Phe He Arg Leu Gin Lys 
35 40 45 



Leu Glu Lys Gin Tyr Ser His Leu Leu Thr Tyr Glu Glu Val Lys Asn 
50 55 60 



Ser Pro Thr Gin Lys He Asp Ala Lys Ser Leu Ser He Phe Asp Lys 
65 70 75 80 
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UF-299XC1 



Val He His Lys Lys Pro Met Leu Ser Leu Asn Lys Ala Tyr Ser He 
85 90 95 



Glu Glu He Lys Lys Phe He Lys Lys He Glu Lys Tyr Thr Asn Asp 
100 105 110 



Phe Ser Phe Phe He Glu Pro Lys He Asp Gly Leu Ser He Ser Leu 
115 120 125 

Thr Tyr Glu Asn Gly Lys Leu He Arg Gly Val Thr Arg Gly Asp Gly 
130 135 140 

He Thr Gly Glu Asp Val Thr Lys Asn He Leu Gin He Asn Asp He 
145 ' ~ 150 155 160 



Pro Lys Glu He Glu Tyr Lys His Lys He Glu Leu Arg Gly Lys He 
165 170 175 



Tyr Leu Ser He Ser Arg Phe Asn Glu Leu Asn Glu Glu Asn Leu Lys 
180 185 190 



ry 



Asn Asn Leu Pro Pro Leu Ala Asn Pro Arg Asn Ala Ala Ala Gly Thr 
195 200 205 



Leu Arg Gin Leu Asp Ser Asn He Val Ser Gin Arg Gly Leu Ser Ser 
210 215 220 

Phe He Tyr Phe Val Val Asp Ala Pro Ser His Asn He Trp Thr Met 
225 230 235 240 



Glu Asp Ala Phe Cys Phe Leu Lys Lys Asn Asn Phe His Val Val Lys 
245 250 255 



Asp Tyr Lys Leu Ala Lys Asn He Asn Gin He Glu Glu Tyr He Asn 
260 265 270 



Asn Phe Pro Glu Leu Lys Lys Thr Phe Asp Phe Glu Ala Asp Gly Val 
275 280 285 



Val He Lys Leu Asn Glu He Lys Trp Trp Asn Lys He Gly Gin Thr 
290 295 300 
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Gin Lys Phe Pro His Tyr Ala He Ala Phe Lys Phe Glu Pro Asn He 
305 310 315 320 



Glu He Thr Thr He Lys Lys He Phe He Thr He Gly Arg Thr Gly 
325 330 335 



Leu Val Thr Tyr Asn Gly Gin Val Lys Thr Val Glu He Ser Gly Ser 
340 345 350 



Lys He Asn Phe Ala Thr Leu Asn Asn Phe Asn Tyr Val Lys Glu Leu 
355 360 365 



Asn Leu Asn Val Gly Asp Glu Val Tyr He Lys Lys Ala Gly Glu He 
370 375 380 



He Pro Cys He He Gly Leu Val Asn Pro Lys Gly Lys Pro Asp Tyr 
385 J 390 395 400 



Phe Lys Arg He Glu Thr Cys Pro Tyr Cys Asn Ser Lys Leu He Glu 
405 410 415 



Ser Glu Thr Phe Leu Glu Glu Tyr Cys Glu Asn Tyr Asn Cys Pro Glu 
420 425 430 



He He Lys Lys Gin Leu He His Phe Ser Ser Lys Glu Cys Met Asn 
435 440 445 



Phe Phe Ser Met Gly Glu Lys He Val Glu Lys Leu Tyr Glu Asn Lys 
450 455 460 



Leu He Leu Ser Pro Leu Asp Phe Tyr Asn Leu Lys Asn Asn Lys Asn 
465 470 475 480 



Glu Leu Thr Gin Leu Glu Lys Leu Gly Thr Lys Ser He Met Lys He 
485 490 495 



Leu Asp Ser He Glu Asp Ser Lys Lys Leu Gly Leu Asp Lys Phe He 
500 505 510 



Phe Ala Leu Ser He Lys His He Gly Gin Lys Val Ala Ser Phe He 
515 520 525 
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UF-299XC1 



in 



ru 



Thr Ser Lys Val Gin Lys Leu Ser Glu Phe Leu Thr Phe Asp Phe Asp 
530 535 540 



Ser Leu He Gin Tyr Asn Glu He Gly Pro Lys He He Asp Ser Val 
545 550 555 560 



Lys Lys Trp Leu Ser Ala Glu Asn Asn Lys Lys Leu He Asn Asp Phe 
565 570 575 



Leu Asn Arg Gly Met Asn Phe Glu His He Ser Asn He Lys Ser Lys 
580 585 590 



Leu Leu Asp Gly He Asn He Val He Thr Gly Thr Leu Ser Lys Pro 
595 600 605 



Arg Asn Tyr Phe Glu Glu Leu He Lys Ala Asn Asn Gly Asn He Val 
610 615 620 



Asn Ser Val Ser Lys Lys Thr Ser Tyr Val Leu Cys Gly Lys Asn Pro 
625 630 635 640 



Gly Ser 

<210> 100 
<211> 4055 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 
<400> 100 

gatctattgg tagttcattc acatctggaa taataatctc ttcattatct cttttcgaat 60 
accataccgg aaacgggatt ccaaaatacc tttgtcgcga tatgcaccag tcccagttta 120 
acccatctat ccacatttct atttgcttac gcatagactg tggataccaa ttaatcttac 180 
ggacctgttc taatagctca tcttttatct ctacaacctt aataaaccat tggttactta 240 
acaatatttc aataggcatt cctgatcgct cagcacattt cacattgtgt aatatttcct 300 
ctttttttat cagtaaatta catttactta aggtttcaag taccagcttt cttgcttcta 360 
ctattgatac tccatgtaat ttaccagata aagtatctgt ctctgcaatg ttatgtttaa 420 
gatcaagagt acctgattta cttattataa tctgcgtatt taaattatgt ttattccacc 480 
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UF-299XC1 





daUataCaLC 


l- ctct LLwaLua 






ttULUaCtug 


L. LCa LL- Ly a. L 


aaaai" nnrif a 




ac Lgaccx eg 


aag a uy c cy a 


La LU t Latat 




ctggcafctaa 


u cc ty gacy c 


y Luy l uy L.aa 




9 c i- at. cgt 


aLLLaLadaL. 


yaLyuL«L i— l 




ccgttctatc 




Octet act la t_ ay 




tatatagfcgc 


LataaatyaC 


dLL i_y ay a La 




attccagatc 


CCaaLCaLdd 


rfaaharraa 
LtaaLaLLaa 




tgaattttgc 


agatacfcfcca 


ttaCdLaaLy 


Pi 


cacgtacttt 


+_ 4_ 4— 4— 4- ,—, 4— 4- 4~ 

ttttatcttt 


LCaaClaaat 


km 


ctattggata 


tagtacatct 


tttcctaaca 




gacagtagct 


aaaaacatgt 


cctatatgta 


m 


caataataaa 


ctgtttatct 


tgtaaatxet. 


s 


aggtattaag 


tttttcttct 


gtatctttga 


ss: s 

? y 
! y 


ttatcaatga 


tttatttgct 


4-4-^4- / - r/ -^4-4-4-' 3 

ttccgccttd 


fi 


gataatttta 


caaattgtat 


tacattaaga 


ru 


atgtattttc 


agtagtatag 


aaacagttta 




atattaataa 


4___4_4— _.4— — 

tacttataca 


aaggaatttg 




taacataagt 


catagtatgt 


_ 4_ i_ 4_ 4_ ___4_ 

cattttacat 




atcaatatac 


aattctttaa 


tggtctcata 




aataaaaaac 


ctataattgg 


gatataaaat 




ttgtatcatg 


tacaactcat 


gcaaagcttg 




taacactact 


attcaattgt 


ttcacatcag 




agatatatca 


gtaacatctt 


ataagaacaa 




ataaacaaat 


tttttagtat 


agtcataact 




ttattaactg 


tttcatagca 


gaactatatt 




aacaacaaaa 


atctcacaat 


tgtattatga 



aacacattac aagaccagta cccttatcta 540 

ctttattccc aaatataggt actatagcat 600 

ccaatggatt aaaaaataaa gcaacacaag 660 

tatttattag ctctccagcc teegtagaaa 720 

ccttttcctc aacctcaact ctcgctatcg 780 

gctgtaactt cctatatatt ttacccatat 840 

acttttgaat ctcttcactt atagtatgat 900 

gagattgaaa caatatttta aattccattc 960 

ccttaaattc tttacgatca atatctgtcg 1020 

gttctgttgg caatccattg tcatcaaatc 1080 

tacgttgata tettgeaata aaatcegtat 114 0 

gttgtcctga tattgttgga ggaggagtat 1200 

tccatttata taattttatt ttatcccaat 1260 

acttgtattt attactaaaa agagactgea 1320 

agtatagaaa attgetataa ttgaaacaat 13 80 

ataacatcat attatccata gtgatataca 1440 

ctattgtatc attattcata tttaactaag 1500 

agataataaa agtctcatta gttgtattta 1560 

ttcacatatg aaacattttt gctaagtaat 162 0 

taaaaactca ttataacatt cgttatatta 1680 

catattacac aataacaaaa cctttataag 1740 

tttagtctat aatacttata ctaaataaca 1800 

catatatgat atgeatctae tagaattaga 1860 

aaactctaca aattacatta tttaaaatta 1920 

caaaaatact ctagattcat aatattacac 1980 

tataattaaa atataaagac aacacttaaa 2040 

caaacaaaac actttcttct taattatcac 2100 
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fo 



if* | 



150 

ttaaactatg cactgatact agatatacaa cattgtagaa ttaccttata 
agataatctt agttttacgc atcttgtcca ttattgaaat attccgtagt 
tatttgtctt gtattatgca attttttcct tagcacatta ttcagctatt 
gagaccttat caaattaagt tcattactac aaatatatga cttgtttttt 
ctccctgtca ttatttcctt tcttatcagg ctactctttt taccttgtaa 
taattaatta tttagttatc tgttcacatc attagatagc ttgaaacata 
atattacata ttcctctgaa ctcattactc aatcattatc tatgatttaa 
ttaatcgact taaatgatca tcatctagca agagattaat atatactgtt 
aaaccttcta agctttcatt atttttctct tagaacataa ctttacacta 
caacatcagc aatctaaaat atgctagcta aattacacac aaaaatttca 
atgttaccct catttaactc atattaaata atgttaagcc gtattttgtt 
tacatgatta tgataatgtt actagtctta attaattata aaaaggcaga 
taaacctatc acctttcact tacaatttat aatacaccaa aatattcgaa 
atatcaacaa ctcaagttta atgctaattt tatcgtatac taattgtatt 
ctacccacat ataaaaaaat acacacatat aaaattataa actagagaga 
aataaatcaa aagtcacaca accaattatt cactaagatt atataactct 
tcaacaaaag cctaactact gataaacact atatctatat ataaaattat 
taaggaaagt gtaaatcatc aattaaagat caaattactc attaatactt 
attagattca attatgtaat tcatacctac aactcaaagc tcatctaata 
taactacaac taaaaactcc ctcccaccaa taaaaccata aaacctatat 
ctaataacaa accaaaagct acataactga gttattcatt aacattagct 
aatcttgatt cattataata tctgcctacc atacttataa aaactcaact 
actaatctct acggaaacat agtttataca taacttaaaa gagaaaataa 
tatcaataaa ttttaataat aagctactac cgatcaaaaa cttcaactgc 
gcagccatct tagcaaccat actccaacag aatattttac cttcttgctc 
acatctacaa aatcacaacc tacagaattt aggttagaga atttatcttt 
tacctatata aataacacga aggagtatca cctatgaaat atactaatgg 
taaccattaa acaactcttc agtcattata ccttcttgta ttattacacg 
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tcttttacaa 
ttaaaatata 
attttaactt 
tattctaact 
atgataatat 
catttgtact 
aatcttatta 
tttttatttc 
atacgcacta 
taaaaagttc 
atatactact 
ttttaaataa 
ttactaatta 
tagagtaata 
aaaataccac 
gccaactata 
aaatctagat 
atcacacaaa 
aataaaaatt 
agacaaaata 
accaaagttt 
acagttaaaa 
ggtaaaataa 
agcagccaat 
tctaaaactt 
aacagtatta 
ttctgcagta 
ctcaactatt 



UF-299XC1 

2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 



151 



UF-299XC1 



ttcctatcct taattctttt catcttattg cgattttttt tatttaactt caatatgtca 3840 

tcaccacaat atgctacaat aattcccatt ccatatgttc cattatctgc ttttacaaac 3900 

acatacggtt gttctgtaat actgtataat tgaaatttat tacgtatttc ttgaatcata 3960 

acatcaactt tatcagcaat gtgttctact ccataattac ttaaaaaaca gatgttatca 4020 

caactagaaa ataatgtaga aatcaaccaa ggatc 4055 



<210> 101 

<211> 603 

<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminant i urn) 

<220> 

U <221> CDS 

Q <222> (1) . . (603) 

m <223> Corresponds to SEQ ID NO:100, nucleotides <1..605 

S Product = "3hworf2i" 



<400> 101 

tct att ggt agt tea ttc aca tct gga ata ata ate tct tea tta tct 48 

Ser He Gly Ser Ser Phe Thr Ser Gly He He He Ser Ser Leu Ser 
15 10 15 



fjjj ctt ttc gaa tac cat acc gga aac ggg att cca aaa tac ctt tgt cgc 
Leu Phe Glu Tyr His Thr Gly Asn Gly He Pro Lys Tyr Leu Cys Arg 
20 25 30 



tta cgc ata gac tgt gga tac caa tta ate tta egg acc tgt tct aat 
Leu Arg He Asp Cys Gly Tyr Gin Leu He Leu Arg Thr Cys Ser Asn 
50 55 60 

age tea tct ttt ate tct aca acc tta ata aac cat tgg tta ctt aac 
Ser Ser Ser Phe He Ser Thr Thr Leu He Asn His Trp Leu Leu Asn 
65 70 75 80 



96 



R gat atg cac cag tec cag ttt aac cca tct ate cac att tct att tgc 144 
fU Asp Met His Gin Ser Gin Phe Asn Pro Ser He His He Ser He Cys 
35 4 0 45 



192 



240 



aat att tea ata ggc att cct gat cgc tea gca cat ttc aca ttg tgt 288 

Asn He Ser He Gly He Pro Asp Arg Ser Ala His Phe Thr Leu Cys 
85 90 95 

aat att tec tct ttt ttt ate agt aaa tta cat tta ctt aag gtt tea 336 

Asn He Ser Ser Phe Phe He Ser Lys Leu His Leu Leu Lys Val Ser 
100 105 110 

agt acc age ttt ctt get tct act att gat act cca tgt aat tta cca 384 

Ser Thr Ser Phe Leu Ala Ser Thr He Asp Thr Pro Cys Asn Leu Pro 
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818 



152 UF-299XC1 

115 120 125 

gat aaa gta tct gtc tct gca atg tta tgt tta aga tea aga gta cct 432 
Asp Lys Val Ser Val Ser Ala Met Leu Cys Leu Arg Ser Arg Val Pro 
130 135 140 

gat tta ctt att ata ate tgc gta ttt aaa tta tgt tta ttc cac caa 480 
Asp Leu Leu lie lie lie Cys Val Phe Lys Leu Cys Leu Phe His Gin 
145 150 155 160 

tat aca tct aat tea tea cca aat gta caa cac att aca aga cca gta 528 
Tyr Thr Ser Asn Ser Ser Pro Asn Val Gin His lie Thr Arg Pro Val 
165 170 175 

ccc tta tct att ttt act tgt tea tct gat aaa ate ggt act tta ttc 576 
Pro Leu Ser He Phe Thr Cys Ser Ser Asp Lys He Gly Thr Leu Phe 
180 185 190 



cca aat ata ggt act ata gca tac tga 
n' Pro Asn He Gly Thr He Ala Tyr 
195 200 



<210> 102 
<211> 200 



y| <212> PRT 

ji <213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 

as 

lm <400> 102 



Ser He Gly Ser Ser Phe Thr Ser Gly He He He Ser Ser Leu Ser 
1 " 5 10 15 



Leu Phe Glu Tyr His Thr Gly Asn Gly He Pro Lys Tyr Leu Cys Arg 
20 25 30 



Asp Met His Gin Ser Gin Phe Asn Pro Ser He His He Ser He Cys 
35 40 45 



Leu Arg He Asp Cys Gly Tyr Gin Leu He Leu Arg Thr Cys Ser Asn 
50 55 60 



Ser Ser Ser Phe He Ser Thr Thr Leu He Asn His Trp Leu Leu Asn 
65 70 75 80 



Asn He Ser He Gly He Pro Asp Arg Ser Ala His Phe Thr Leu Cys 
85 90 95 



Asn He Ser Ser Phe Phe He Ser Lys Leu His Leu Leu Lys Val Ser 



603 
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100 105 110 



Ser Thr Ser Phe Leu Ala Ser Thr lie Asp Thr Pro Cys Asn Leu Pro 
115 120 125 



Asp Lys Val Ser Val Ser Ala Met Leu Cys Leu Arg Ser Arg Val Pro 
130 135 140 



Asp Leu Leu He He He Cys Val Phe Lys Leu Cys Leu Phe His Gin 
145 150 155 160 



Tyr Thr Ser Asn Ser Ser Pro Asn Val Gin His He Thr Arg Pro Val 
165 170 175 



Pro Leu Ser He Phe Thr Cys Ser Ser Asp Lys He Gly Thr Leu Phe 
180 185 190 



Q Pro Asn He Gly Thr He Ala Tyr 

Iff 195 2 00 



<210> 103 

<211> 1321 

ry <212> DNA 

fU <213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 

O 

0 ■ <220> 

m <221> misc_feature 

<222> (1) . . (1321) 

<223> n = a, c, g, or t 



<220> 

< 2 2 1 > mi s c_f e a tur e 
<222> (1)..(1321) 

<223> Complement to SEQ ID NO:100, nucleotides <1..1321 
Hypothetical valine-tRNA ligase 
Product = "3hworfli" 



<400> 103 

ngatctattg gtagttcatt cacatctgga ataataatct cttcattatc tcttttcgaa 60 

taccataccg gaaacgggat tccaaaatac ctttgtcgcg atatgcacca gtcccagttt 120 

aacccatcta tccacatttc tatttgctta cgcatagact gtggatacca attaatctta 180 

cggacctgtt ctaatagctc atcttttatc tctacaacct taataaacca ttggttactt 240 
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aacaatattt 


caataggcat 


tcctgatcgc 


tcagcacatt 


tcacattgtg 


taatatttcc 


300 




tcttttttta 


tcagtaaatt 


acatttactt 


aaggtttcaa 


gtaccagctt 


tcttgcttct 


360 




actattgata 


ctccatgtaa 


tttaccagat 


aaagtatctg 


tctctgcaat 


gttatgttta 


420 




agatcaagag 


tacctgattt 


acttattata 


atctgcgtat 


ttaaattatg 


tttattccac 


480 




caatatacat 


ctaattcatc 


accaaatgta 


caacacatta 


caagaccagt 


acccttatct 


540 




atttttactt 


gttcatctga 


taaaatcggt 


actttattcc 


caaatatagg 


tactatagca 


600 




tactgacctt 


gaagatgctg 


atatcttata 


tccaatggat 


taaaaaataa 


agcaacacaa 


660 




gctggcatta 


attctggacg 


cgtcgttgca 


atatttatta 


gctctccagc 


ctccgtagaa 


720 




aaggctatcg 


tactcataaa 


cgatgacatt 


tccttttcct 


caacctcaac 


tctcgctatc 


780 




gccgttctat 


cagcacaatc 


ccaaaatata 


ggctgtaact 


tcctatatat 


tttacccata 


840 


0 


ttatatagtg 


ctataaatga 


catttgagat 


aacttttgaa 


tctcttcact 


tatagtatga 


900 


CO 


tattccagat 


cccaatcata 


actaatacca 


agagattgaa 


acaatatttt 


aaattccatt 


960 




ctgaattttg 


cagatacttc 


attacataat 


gccttaaatt 


ctttacgatc 


aatatctgtc 


1020 


Mr 


gcacgtactt 


tttttatctt 


ttcaactaaa 


cgttctgttg 


gcaatccatt 


gtcatcaaat 


1080 




cctattggat 


atagtacatc 


ttttcctaac 


atacgttgat 


atcttgcaat 


aaaatccgta 


1140 


m 

K BP 


tgacagtagc 


taaaaacatg 


tcctatatgt 


agttgtcctg 


atattgttgg 


aggaggagta 


1200 




tcaataataa 


actgtttatc 


ttgtaaattc 


ttccatttat 


ataattttat 


tttatcccaa 


1260 


ru 


taggtattaa 
a 


gtttttcttc 


tgtatctttg 


aacttgtatt 


tattactaaa 


aagagactgc 


1320 
1321 



<210> 104 
<211> 549 
<212> DNA 

<213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 
<220> 

<221> misc_feature 
<222> (1)..(549) 

<223> Complement to SEQ ID NO:100, nucleotides 3508..>4055 
Hypothetical glutamate-cysteine ligase 
Product = "3hworf3i" 



<400> 104 

ctaccgatca aaaacttcaa ctgcagcagc caatgcagcc atcttagcaa ccatactcca 60 
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acagaatatt ttaccttctt gctctctaaa acttacatct acaaaatcac aacctacaga 120 

atttaggtta gagaatttat ctttaacagt attataccta tataaataac acgaaggagt 180 

atcacctatg aaatatacta atggttctgc agtataacca ttaaacaact cttcagtcat 240 

tataccttct tgtattatta cacgctcaac tattttccta tccttaattc ttttcatctt 300 

attgcgattt tttttattta acttcaatat gtcatcacca caatatgcta caataattcc 360 . 

cattccatat gttccattat ctgcttttac aaacacatac ggttgttctg taatactgta 420 

taattgaaat ttattacgta tttcttgaat cataacatca actttatcag caatgtgttc 480 

tactccataa ttacttaaaa aacagatgtt atcacaacta gaaaataatg tagaaatcaa 540 

ccaaggatc 549 

S <210> 105 

<211> 4122 
jj*f <212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 

P 

IH <400> 105 

h& gatcttatta tccatgttcc caccgtactg aggatgagga tgaaaaatta aagcaattgg 60 

q agctcctacc gttttattat ggtgatactt tccttcaatt tttcctactg caccattaaa 12 0 

til 

jjsy aaatatctct ctcatgaatt aacttcctta aaaattgagt aaaccttcac ctcatcaata 180 

•JKSS. 

W atacaaaaaa gtttaactta ataaagtatt tttaacaagt gtattattaa ttacaccttc 240 

'Q 

ry aaaagcgcta tagttttgct ttcatttttg taaaaaaaat taaagttgca atttaaatac 300 

atatttaaca ataaatattt ttacttatct catttaagaa aaaacctact tgacacaagg 360 

tatattaatg atacattatc aagttgttga taatatcaaa atgatctatt caattaaaaa 420 

tacttaaaaa ggcccataat taacgtgtgg atatttatat gttgatcaca gctaggctac 480 

gttatgctat aatgtttatg gtaaaattgg ctcatggtct ttgcacgcaa caaaataagt 540 

tgcaaccagt aagaatgtca tatattgcaa gtaatcaatc tttatctgaa ggatatcttg 600 

aacaggtaat tgttcaatta aagaaaaaag ggcttattaa tgctacaaaa ggtccaggtg 660 

gtggttattc actaagtatt gctcctcatt taattacact tagtcttata cttgaatcaa 720 

taggcgaaaa tattaaaatt acaagatgcg aaaataacag tccaggttgt ctatcgaata 780 

ataatagatg tgtaactcac aaattatggg atgatatagg aaattatata aaagattatt 840 

taaataatat ttcactagag gatatagtaa ataataattt taggtcaaac atagcactac 900 



T:\Sequences\UF\UF-299XCl\As-Filed-Seq-List.txt/DNB/jaj 



156 



ataaaaacga 


ggaaccctat 


atatatgctg 


attacaattc 


aacatctacg 


atactacctg 


aagtaaaata 


tcaattgaat 


aatttatcct 


atataaaatt 


atataatcca 


tcttcaatac 


ataaactagg 


tcaaaaaaca 


aaaagtataa 


tagaagaaac 


aagaaacata 


gctattaagc 


aactaaatgc 


acaatattat 


gatgtagttt 


ttacatcctc 


tggtacagaa 


gcaaacaatt 


tagtcatcaa 


tagtacatca 


gactataaac 


atttaatttc 


ttctacagaa 


catctatcta 


ttataaaatg 


tgctactaat 


gcagaattaa 


tacctgttga 


ttctaatgga 


ataatatgtc 


taaatgcatt 


gagtagtctt 


ttacataagt 


ttaaagatga 


caaaatacta 


gtatcagtaa 


tgacagcaaa 


caatgaaact 


ggtgctattc 


aaccaataaa 


aaaaatcgta 


gaactatcac 


ataaatttgg 


agcattagta 


cacacagatg 


ccatacaagc 


gtgtggaaaa 


atccatatag 


atattgaaga 


tttaggagtt 


gatttgttaa 


caatatcatc 


acataaactt 


ggcagcattg 


ctggagcagg 


agtgttattc 


tttaatagca 


aaaagataaa 


tataaaacct 


atgataattg 


gtggacatca 


agagaaagga 


ttaagagcag 


gaactgaaaa 


tgttttagcg 


atatacttat 


tatctatatc 


acttagtaat 


ttatataaat 


ctataacaaa 


gatgcttctt 


gttgaaaaat 


taagaaataa 


attggaaaat 


gaaatattat 


ctttagttcc 


taacgctcaa 


atatttagta 


gaaatgtcga 


gagactacca 


aatactagtt 


gtatttcaat 


gccaaatgta 


aatagtgaga 


ttcaagtaat 


aagctttgac 


ataaaaaata 


ttgcagtagg 


taacgggtca 


gcatgttcca 


caggagtagt 


agaaccctct 


catgtgttat 


ctgcaatggg 


ggtaaatcag 


gagattgcaa 


ataattcaat 


aaggattagc 


ttaagtcctg 


acactacaga 


tgagcatata 


agaactatag 


taaactgttg 


gtacgaaata 


tatacacata 


atcaagtgca 


taaatgaaat 


taggtgtaaa 


atgatgcaaa 


aattagaaga 


ttactatatc 


attaacgata 


tcaaaaatag 


gttataacat 


ggaaaaaata 


aaagatatac 


aacgacatat 


taatctacct 


atatttcttg 


attatcaatc 


cacaactaaa 


acggatagta 


gagtcttaga 


tgctatgatt 


ccatattttc 


aagagttttc 


taatcctcat 


tcacgtagtc 


attgttttgg 


atggaaagct 


gagtcggctg 


ttgaattagc 


acgagaaaga 


attgcatctt 


taataaatgc 


tgaaagtaaa 


gaagtaatat 


tcacttctgg 


tgctacagaa 


tcaaataatt 


tggcaattaa 


aggtgtagca 


aacttttata 


aaagtaaagg 


aaatcacatt 


attacagtac 


gtacagagca 


taaatgtgtt 


ttagattcat 


gtcgccattt 


agaaacagaa 


ggatttgacg 


ttacttactt 


agatgtacaa 


aaaaatggta 


ttttagatct 


taatttatta 


aaatcagcta 


taactgataa 


gactatattg 


gtatcggtta 


tgatggtaaa 
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caatgaaatt ggtgtcattc aaccaataga 

agtattcttt catactgatg cagctcaagc 

aatgaatata gatttgctta gtatatcagg 

ggcattatat gtacgtaaac gtcaaccaag 

tggacaagaa cgtggtatga gatctggaac 

ggaagcagca tatatagctc aggaagtaat 

gcgtgatatt ttatatagtg aaataaaaaa 

ttatgaacaa cgtatagcag gaaatttaaa 

tattattatg gcgattaaca acttagcagt 

p actagaacca tcttatgttt tacgtgcgtt 

S tattagattt ggaataggta ggtttactac 

j^T tattgtaaat agcataaaga ggttgcgtga 

HI aggtataaat cttaatgaaa ttaagtggga 

b tatgaggtat ttatatgagt tacagtgagt 

fjl atgttggtac tttacctaaa gaggattaca 



gctgtggtga 


tgtaatgaag 


ttacagatta 


caaaatttaa 


aacttttgga 


tgtggtgctg 


taattaaagg 


taaaacagta 


gatgaggcac 


aattaagttt 


acctccagtg 


aaaatacatt 


cagctataaa 


tgactatcat 


atgaaacaag 


atgaataata 


cagcaataat 


atgcaatcag 


cacataataa 


tcaagagaat 


acatgtgatt 


tcacagataa 


gtctcctatt 


atcataacgg 


ttgataagaa 


aaaagattct 


gtcattggga 


ttggttttaa 


gtataatata 


gaatatgcat 


aagtaaaata 


tcaaaatcaa 


aattttataa 



ggaaatagga 


aaaatttgtc 


ataatcatgg 


2640 


atttggtaaa 


ataccaatag 


atgtaaacaa 


2700 


acataaaata 


tatgetccaa 


tgggaatagg 


2760 


aatacgactt 


actcctataa 


taaatggtgg 


2820 


catacctact 


ccattagcag 


taggtttagg 


2880 


acraacrataaa 

y y u. v*.y ^ l» y »»* 


gecattagga 


taaaagaatt 


2940 


acatttaccc 


tatgtaatac 


taaataatqa 


3000 


tttaaatttt 

i— 1— Cl ay L_ L~ L. O 


cca tat crfcacf 


aaggagaafc c 


3060 


^anf f paaas. 

aay L- L-\--ayy a 


t ctaettat a 


catctgcttc 


3120 


add (_ d uciy ci l» 


^ a 0 a a 1 1 1 aa 

aay y a 3 


aacactcatc 

LA t-^L C-4. V-r W ^ V«* v-» 


3180 


a a a a. err 1 a Cf P. 3 
ddddy ^ ay aa 


attttatata 

a. i_ l. i— a ^ W- v— y 


caacaaatct 


3240 


y d uy dy l. ^ l- 


i— i— ct i_y y y dda 


t aatacaaaa 


3300 




tttttattat 


att taataat 


3360 


UL^ULt l. ay CI 


arahf^faaa 

av_» ct l. ci V— ao.y 


aatcctaaaa 


3420 


a t~ t*ri~ a rrnt" a r* 
a l. y tayy Lau 


t acrr* t taata 
z)y , - ci y »-y 


ggagctccfca 


3480 


ctcty i_ cty ct L.y a 


"h a a t~ nnpi a a a 


a tt ataaata 


3540 


r»a a f" f~ r~rr^ a rrr^ 
L- dd l. uy L^cty 0 


l. cty l» tL.au 1— ct 


ar*t actaaat 

y \«> i— aw *^y ^y 


3600 


dLydy L. Uyclct 


a a a 1~ a f a rrt" a 
dctctL.ctL-.cty L, d 


t taar*aaaaa 

L» Ly yL. aac*. ay 


3660 




hnpanaarra t 
uyL-ayaayciL. 


ar*t at aaaaa 


3720 


LClClCH-- d d d CI CI 


aaatactact 

a a a l*. y t».d^ i_- 


aaagatccta 


3780 




aaataaaaaa 

v-j ^-4 ttW 


gtgttgatac 


3840 


cacagataaa 


gtattttata 


aacagtagtt 


3900 


aaaatgetat 


taaaaaaatt 


aaggaactca 


3960 


ttagaataat 


ggtagcgcaa 


aaaggatgtt 


4020 


atgatatcaa 


aatgttagat 


gtacaaattc 


4080 


ttttgattga 


tc 




4122 



<210> 106 
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<211> 1569 
<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminantium) 
<220> 

<221> CDS 

<222> (1) . . (1569) 

<223> Corresponds to SEQ ID NO:105, nucleotides 459.. 2027 
Hypothetical iron-sulfur co-factor synthesis 
Product = "llhworfl" 



<400> 106 

atg ttg ate aca get agg eta cgt tat get ata atg ttt atg gta aaa 48 
Met Leu He Thr Ala Arg Leu Arg Tyr Ala He Met Phe Met Val Lys 
15 10 15 

ttg get cat ggt ctt tgc acg caa caa aat aag ttg caa cca gta aga 96 

s .. Leu Ala His Gly Leu Cys Thr Gin Gin Asn Lys Leu Gin Pro Val Arg 

C 20 25 30 

C3 atg tea tat att gca agt aat caa tct tta tct gaa gga tat ctt gaa 144 

53 Met Ser Tyr He Ala Ser Asn Gin Ser Leu Ser Glu Gly Tyr Leu Glu 

jM* 35 40 45 

Q ' 

IP cag gta att gtt caa tta aag aaa aaa ggg ctt att aat get aca aaa 192 

|7 Gin Val He Val Gin Leu Lys Lys Lys Gly Leu He Asn Ala Thr Lys 
50 55 60 

? ggt cca ggt ggt ggt tat tea eta agt att get cct cat tta att aca 24 0 

flJ Gly Pro Gly Gly Gly Tyr Ser Leu Ser He Ala Pro His Leu He Thr 

fy 65 70 75 80 

O 

Q ctt agt ctt ata ctt gaa tea ata ggc gaa aat att aaa att aca aga 288 

fy Leu Ser Leu He Leu Glu Ser He Gly Glu Asn He Lys He Thr Arg 

85 90 95 

tgc gaa aat aac agt cca ggt tgt eta teg aat aat aat aga tgt gta 336 
Cys Glu Asn Asn Ser Pro Gly Cys Leu Ser Asn Asn Asn Arg Cys Val 
100 105 110 

act cac aaa tta tgg gat gat ata gga aat tat ata aaa gat tat tta 384 
Thr His Lys Leu Trp Asp Asp lie Gly Asn Tyr He Lys Asp Tyr Leu 
115 120 125 

aat aat att tea eta gag gat ata gta aat aat aat ttt agg tea aac 432 
Asn Asn He Ser Leu Glu Asp He Val Asn Asn Asn Phe Arg Ser Asn 
130 135 140 

ata gca eta cat aaa aac gag gaa ccc tat ata tat get gat tac aat 480 
He Ala Leu His Lys Asn Glu Glu Pro Tyr He Tyr Ala Asp Tyr Asn 
145 150 155 160 

tea aca tct acg ata eta cct gaa gta aaa tat caa ttg aat aat tta 528 
Ser Thr Ser Thr He Leu Pro Glu Val Lys Tyr Gin Leu Asn Asn Leu 
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165 170 175 

tec tat ata aaa tta tat aat cca tct tea ata cat aaa eta ggt caa 
Ser Tyr lie Lys Leu Tyr Asn Pro Ser Ser lie His Lys Leu Gly Gin 
180 185 190 

aaa aca aaa agt ata ata gaa gaa aca aga aac ata get att aag caa 
Lys Thr Lys Ser lie lie Glu Glu Thr Arg Asn lie Ala lie Lys Gin 
195 200 205 

eta aat gca caa tat tat gat gta gtt ttt aca tec tct ggt aca gaa 
Leu Asn Ala Gin Tyr Tyr Asp Val Val Phe Thr Ser Ser Gly Thr Glu 
210 215 220 

gca aac aat tta gtc ate aat agt aca tea gac tat aaa cat tta att 
Ala Asn Asn Leu Val lie Asn Ser Thr Ser Asp Tyr Lys His Leu lie 
225 230 235 240 

, . tct tct aca gaa cat eta tct att ata aaa tgt get act aat gca gaa 
Ser Ser Thr Glu His Leu Ser He He Lys Cys Ala Thr Asn Ala Glu 
0 245 250 255 

pi tta ata cct gtt gat tct aat gga ata ata tgt eta aat gca ttg agt 
M, Leu He Pro Val Asp Ser Asn Gly He He Cys Leu Asn Ala Leu Ser 
h 260 265 270 

m 

s 5 agt ctt tta cat aag ttt aaa gat gac aaa ata eta gta tea gta atg 
Ser Leu Leu His Lys Phe Lys Asp Asp Lys He Leu Val Ser Val Met 

p 275 280 285 

hJ aca gca aac aat gaa act ggt get att caa cca ata aaa aaa ate gta 
flj Thr Ala Asn Asn Glu Thr Gly Ala He Gin Pro He Lys Lys He Val 
Q 290 295 300 



gaa eta tea cat aaa ttt gga gca tta gta cac aca gat gee ata caa 
Glu Leu Ser His Lys Phe Gly Ala Leu Val His Thr Asp Ala He Gin 
305 310 315 320 

gcg tgt gga aaa ate cat ata gat att gaa gat tta gga gtt gat ttg 
Ala Cys Gly Lys He His He Asp He Glu Asp Leu Gly Val Asp Leu 
325 330 335 

tta aca ata tea tea cat aaa ctt ggc age att get gga gca gga gtg 
Leu Thr He Ser Ser His Lys Leu Gly Ser He Ala Gly Ala Gly Val 
340 345 350 

tta ttc ttt aat age aaa aag ata aat ata aaa cct atg ata att ggt 
Leu Phe Phe Asn Ser Lys Lys He Asn He Lys Pro Met He He Gly 
355 360 365 

gga cat caa gag aaa gga tta aga gca gga act gaa aat gtt tta gcg 
Gly His Gin Glu Lys Gly Leu Arg Ala Gly Thr Glu Asn Val Leu Ala 
370 375 380 

ata tac tta tta tct ata tea ctt agt aat tta tat aaa tct ata aca 



UF-299XC1 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 
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Gin Val lie Val Gin Leu Lys Lys Lys Gly Leu lie Asn Ala Thr Lys 
50 55 60 



Gly Pro Gly Gly Gly Tyr Ser Leu Ser lie Ala Pro His Leu lie Thr 
65 70 75 80 



Leu Ser Leu lie Leu Glu Ser lie Gly Glu Asn lie Lys lie Thr Arg 
85 90 95 



Cys Glu Asn Asn Ser Pro Gly Cys Leu Ser Asn Asn Asn Arg Cys Val 
100 105 110 



Thr His Lys Leu Trp Asp Asp lie Gly Asn Tyr lie Lys Asp Tyr Leu 
115 120 125 



Asn Asn lie Ser Leu Glu Asp lie Val Asn Asn Asn Phe Arg Ser Asn 
130 135 140 



He Ala Leu His Lys Asn Glu Glu Pro Tyr He Tyr Ala Asp Tyr Asn 
S 145 150 155 160 

m 

% Ser Thr Ser Thr He Leu Pro Glu Val Lys Tyr Gin Leu Asn Asn Leu 
O 165 170 175 

ry 
?** i 

!■) Ser Tyr lie Lys Leu Tyr Asn Pro Ser Ser lie His Lys Leu Gly Gin 
g- " 180 185 190 

ry 

Lys Thr Lys Ser He He Glu Glu Thr Arg Asn He Ala He Lys Gin 
195 200 205 



Leu Asn Ala Gin Tyr Tyr Asp Val Val Phe Thr Ser Ser Gly Thr Glu 
210 215 220 



Ala Asn Asn Leu Val He Asn Ser Thr Ser Asp Tyr Lys His Leu He 
225 230 235 240 



Ser Ser Thr Glu His Leu Ser He He Lys Cys Ala Thr Asn Ala Glu 
245 250 255 



Leu He Pro Val Asp Ser Asn Gly He He Cys Leu Asn Ala Leu Ser 
260 265 270 
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Ser Leu Leu His Lys Phe Lys Asp Asp Lys lie Leu Val Ser Val Met 
275 280 285 



Thr Ala Asn Asn Glu Thr Gly Ala lie Gin Pro lie Lys Lys lie Val 
290 295 300 



Glu Leu Ser His Lys Phe Gly Ala Leu Val His Thr Asp Ala lie Gin 
305 310 315 320 



Ala Cys Gly Lys lie His lie Asp lie Glu Asp Leu Gly Val Asp Leu 
325 330 335 



Leu Thr lie Ser Ser His Lys Leu Gly Ser lie Ala Gly Ala Gly Val 
Ee 340 345 350 

O 

S3 Leu Phe Phe Asn Ser Lys Lys lie Asn lie Lys Pro Met lie lie Gly 
£0 355 360 365 

If* Gly His Gin Glu Lys Gly Leu Arg Ala Gly Thr Glu Asn Val Leu Ala 
yf ^ 370 375 380 

"jS 

y He Tyr Leu Leu Ser He Ser Leu Ser Asn Leu Tyr Lys Ser He Thr 
III 385 390 395 400 

ru 

g Lys Met Leu Leu Val Glu Lys Leu Arg Asn Lys Leu Glu Asn Glu He 
ki 405 410 415 



Leu Ser Leu Val Pro Asn Ala Gin He Phe Ser Arg Asn Val Glu Arg 
420 425 430 



Leu Pro Asn Thr Ser Cys He Ser Met Pro Asn Val Asn Ser Glu He 
435 440 445 



Gin Val He Ser Phe Asp He Lys Asn He Ala Val Gly Asn Gly Ser 

450 455 460 



Ala Cys Ser Thr Gly Val Val Glu Pro Ser His Val Leu Ser Ala Met 
465 470 475 480 



Gly Val Asn Gin Glu He Ala Asn Asn Ser He Arg He Ser Leu Ser 
485 490 495 
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Pro Asp Thr Thr Asp Glu His lie Arg Thr lie Val Asn Cys Trp Tyr 
500 505 510 



Glu lie Tyr Thr His Asn Gin Val His Lys 
515 520 



<210> 108 

<211> 1242 

<212> DNA 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminant ium) 
<220> 

<221> CDS 

<222> (1) . . (1242) 

<223> Corresponds to SEQ ID NO:105, nucleotides 2099.. 3340 
Hypothetical iron-sulfur co-factor synthesis 

C3 Product s "llhworf2" 



<400> 108 

jUb atg gaa aaa ata aaa gat ata caa cga cat att aat eta cct ata ttt 4 8 

Sf Met Glu Lys lie Lys Asp lie Gin Arg His lie Asn Leu Pro lie Phe 

u 1 5 10 15 

? ctt gat tat caa tec aca act aaa acg gat agt aga gtc tta gat get 96 

p Leu Asp Tyr Gin Ser Thr Thr Lys Thr Asp Ser Arg Val Leu Asp Ala 

flf 20 25 30 

m s 



Li 



atg att cca tat ttt caa gag ttt tct aat cct cat tea cgt agt cat 144 
Met lie Pro Tyr Phe Gin Glu Phe Ser Asn Pro His Ser Arg Ser His 
35 40 45 

tgt ttt gga tgg aaa get gag teg get gtt gaa tta gca cga gaa aga 192 
Cys Phe Gly Trp Lys Ala Glu Ser Ala Val Glu Leu Ala Arg Glu Arg 
50 55 60 

att gca tct tta ata aat get gaa agt aaa gaa gta ata ttc act tct 240 
lie Ala Ser Leu lie Asn Ala Glu Ser Lys Glu Val lie Phe Thr Ser 
65 70 75 80 

ggt get aca gaa tea aat aat ttg gca att aaa ggt gta gca aac ttt 288 
Gly Ala Thr Glu Ser Asn Asn Leu Ala lie Lys Gly Val Ala Asn Phe 
85 90 95 

tat aaa agt aaa gga aat cac att att aca gta cgt aca gag cat aaa 336 
Tyr Lys Ser Lys Gly Asn His lie lie Thr Val Arg Thr Glu His Lys 
100 105 110 

tgt gtt tta gat tea tgt cgc cat tta gaa aca gaa gga ttt gac gtt 384 
Cys Val Leu Asp Ser Cys Arg His Leu Glu Thr Glu Gly Phe Asp Val 
115 120 125 
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act tac tta gat gta caa aaa aat ggt att tta gat ctt aat tta tta 432 
Thr Tyr Leu Asp Val Gin Lys Asn Gly lie Leu Asp Leu Asn Leu Leu 
130 135 * 140 

aaa tea get ata act gat aag act ata ttg gta teg gtt atg atg gta 480 
Lys Ser Ala He Thr Asp Lys Thr lie Leu Val Ser Val Met Met Val 
145 150 155 160 

aac aat gaa att ggt gtc att caa cca ata gag gaa ata gga aaa att 52 8 

Asn Asn Glu He Gly Val He Gin Pro He Glu Glu He Gly Lys He 
165 170 175 

tgt cat aat cat gga gta ttc ttt cat act gat gca get caa gca ttt 576 
Cys His Asn His Gly Val Phe Phe His Thr Asp Ala Ala Gin Ala Phe 
180 185 190 

ggt aaa ata cca ata gat gta aac aaa atg aat ata gat ttg ctt agt 624 
Gly Lys He Pro He Asp Val Asn Lys Met Asn He Asp Leu Leu Ser 
195 200 205 

ata tea gga cat aaa ata tat get cca atg gga ata ggg gca tta tat 672 
He Ser Gly His Lys He Tyr Ala Pro Met Gly He Gly Ala Leu Tyr 
210 215 220 



gta cgt aaa cgt caa cca aga ata cga ctt act cct ata ata aat ggt 72 0 

m val Arg Lys Arg Gin Pro Arg He Arg Leu Thr Pro He He Asn Gly 
M» 225 230 235 240 

fj ggt gga caa gaa cgt ggt atg aga tct gga acc ata cct act cca tta 768 
fy Gly Gly Gin Glu Arg Gly Met Arg Ser Gly Thr He Pro Thr Pro Leu 
fy 245 250 255 

Q 

pf gca gta ggt tta ggg gaa gca gca tat ata get cag gaa gta atg gaa 816 

Ala Val Gly Leu Gly Glu Ala Ala Tyr He Ala Gin Glu Val Met Glu 

ITU ' 260 265 270 

gat gaa gee att agg ata aaa gaa ttg cgt gat att tta tat agt gaa 864 
Asp Glu Ala He Arg He Lys Glu Leu Arg Asp He Leu Tyr Ser Glu 
275 280 285 

ata aaa aaa cat tta ccc tat gta ata ctg aat ggt gat tat gaa caa 912 
He Lys Lys His Leu Pro Tyr Val He Leu Asn Gly Asp Tyr Glu Gin 
290 295 300 

cgt ata gca gga aat tta aat tta agt ttt cca tat gta gaa gga gaa 960 
Arg He Ala Gly Asn Leu Asn Leu Ser Phe Pro Tyr Val Glu Gly Glu 
305 310 315 320 

tct att att atg gcg att aac aac tta gca gta agt tea gga tct get 1008 
Ser He He Met Ala lie Asn Asn Leu Ala Val Ser Ser Gly Ser Ala 
325 330 335 

tgt aca tct get tea eta gaa cca tct tat gtt tta cgt gcg tta aat 1056 
Cys Thr Ser Ala Ser Leu Glu Pro Ser Tyr Val Leu Arg Ala Leu Asn 
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340 345 350 

ata gat aag gat tta gaa cac tea tct att aga ttt gga ata ggt agg 1104 
lie Asp Lys Asp Leu Glu His Ser Ser lie Arg Phe Gly lie Gly Arg 
355 360 365 

ttt act aca aaa gca gaa att tta tat gca gcg gat ctt att gta aat 1152 
Phe Thr Thr Lys Ala Glu lie Leu Tyr Ala Ala Asp Leu lie Val Asn 
370 375 380 

age ata aag agg ttg cgt gag atg agt cct tta tgg gaa atg gta caa 1200 
Ser lie Lys Arg Leu Arg Glu Met Ser Pro Leu Trp Glu Met Val Gin 
385 390 395 400 

gaa ggt ata aat ctt aat gaa att aag tgg gat gtg cat taa 1242 
Glu Gly lie Asn Leu Asn Glu lie Lys Trp Asp Val His 
405 410 



■* n <210> 109 

W <211> 413 

9 <212> PRT 

CP <213> Ehrlichia ruminantium (formerly Cowdria ruminant i urn) 

Q <400> 109 

m 

Met Glu Lys lie Lys Asp lie Gin Arg His lie Asn Leu Pro lie Phe 
1 5 10 15 



IV Leu Asp Tyr Gin Ser Thr Thr Lys Thr Asp Ser Arg Val Leu Asp Ala 
fy 20 25 30 



13 

fll Met lie Pro Tyr Phe Gin Glu Phe Ser Asn Pro His Ser Arg Ser His 
35 40 45 



Cys Phe Gly Trp Lys Ala Glu Ser Ala Val Glu Leu Ala Arg Glu Arg 
50 55 60 



lie Ala Ser Leu lie Asn Ala Glu Ser Lys Glu Val lie Phe Thr Ser 
65 70 75 80 



Gly Ala Thr Glu Ser Asn Asn Leu Ala lie Lys Gly Val Ala Asn Phe 
85 90 95 



Tyr Lys Ser Lys Gly Asn His lie lie Thr Val Arg Thr Glu His Lys 
100 * 105 " 110 



Cys Val Leu Asp Ser Cys Arg His Leu Glu Thr Glu Gly Phe Asp Val 
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115 



120 



125 



Thr Tyr Leu Asp Val Gin Lys Asn Gly lie Leu Asp Leu Asn Leu Leu 
130 135 140 



Lys Ser Ala He Thr Asp Lys Thr He Leu Val Ser Val Met Met Val 
145 150 155 160 



Asn Asn Glu lie Gly Val He Gin Pro He Glu Glu He Gly Lys He 
165 170 175 



Cys His Asn His Gly Val Phe Phe His Thr Asp Ala Ala Gin Ala Phe 
180 185 190 



fa« Giy Lyg n e p ro n e ^ S p val Asn Lys Met Asn He Asp Leu Leu Ser 
Q 195 200 205 



m 
5 



fy 



lie Ser Gly His Lys He Tyr Ala Pro Met Gly He Gly Ala Leu Tyr 
210 215 220 



Val Arg Lys Arg Gin Pro Arg He Arg Leu Thr Pro He He Asn Gly 
225 230 235 240 



Gly Gly Gin Glu Arg Gly Met Arg Ser Gly Thr He Pro Thr Pro Leu 
245 250 255 



Ala Val Gly Leu Gly Glu Ala Ala Tyr He Ala Gin Glu Val Met Glu 
260 265 270 



Asp Glu Ala He Arg He Lys Glu Leu Arg Asp He Leu Tyr Ser Glu 
275 280 285 



He Lys Lys His Leu Pro Tyr Val He Leu Asn Gly Asp Tyr Glu Gin 
290 295 300 



Arg He Ala Gly Asn Leu Asn Leu Ser Phe Pro Tyr Val Glu Gly Glu 
305 310 315 320 



Ser He He Met Ala He Asn Asn Leu Ala Val Ser Ser Gly Ser Ala 
325 330 335 
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Cys Thr Ser Ala Ser Leu Glu Pro Ser Tyr Val Leu Arg Ala Leu Asn 
340 345 350 



lie Asp Lys Asp Leu Glu His Ser Ser lie Arg Phe Gly lie Gly Arg 
355 360 365 



Phe Thr Thr Lys Ala Glu lie Leu Tyr Ala Ala Asp Leu lie Val Asn 
370 375 380 



Ser lie Lys Arg Leu Arg Glu Met Ser Pro Leu Trp Glu Met Val Gin 
385 390 395 400 



Glu Gly lie Asn Leu Asn Glu lie Lys Trp Asp Val His 
405 410 



W <210> 110 

Q <211> 414 

C9 <212> DNA 

jU <213> Ehrlichia ruminantium (formerly Cowdria ruminantium) 



m 



1 1 



<220> 

<221> CDS 

<222> (1) . . (414) 

<223> Corresponds to SEQ ID NO: 105, nucleotides 3375-3788 
NIFU-like protein 
Product = "llhworf3" 



<400> 110 

atg agt tac agt gag tct ctt eta gaa cat tat aag aat cct aaa aat 48 

Met Ser Tyr Ser Glu Ser Leu Leu Glu His Tyr Lys Asn Pro Lys Asn 
15 10 15 

gtt ggt act tta cct aaa gag gat tac aat gta ggt act ggc tta gtg 96 
Val Gly Thr Leu Pro Lys Glu Asp Tyr Asn Val Gly Thr Gly Leu Val 
20 25 30 

gga get cct age tgt ggt gat gta atg aag tta cag att aaa gta gat 144 
Gly Ala Pro Ser Cys Gly Asp Val Met Lys Leu Gin lie Lys Val Asp 
35 40 45 

gat aat gga aaa att ata gat gca aaa ttt aaa act ttt gga tgt ggt 192 
Asp Asn Gly Lys lie lie Asp Ala Lys Phe Lys Thr Phe Gly Cys Gly 
50 55 60 

get gca att gca get agt tea eta get act gag tta att aaa ggt aaa 240 
Ala Ala lie Ala Ala Ser Ser Leu Ala Thr Glu Leu lie Lys Gly Lys 
65 70 75 80 

aca gta gat gag gca cat gag ttg aaa aat aca gta ttg gca aaa gaa 2 88 
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Thr Val Asp Glu Ala His Glu Leu Lys Asn Thr Val Leu Ala Lys Glu 
85 90 95 

tta agt tta cct cca gtg aaa ata cat tgt tea tta ctt gca gaa gat 
Leu Ser Leu Pro Pro Val Lys lie His Cys Ser Leu Leu Ala Glu Asp 
100 105 110 

get gta aaa gca get ata aat gac tat cat atg aaa caa gca aac aaa 
Ala Val Lys Ala Ala lie Asn Asp Tyr His Met Lys Gin Ala Asn Lys 
115 120 125 

aaa aat get act aaa gat cct aat gaa taa 
Lys Asn Ala Thr Lys Asp Pro Asn Glu 
130 135 



<210> 111 
<211> 137 
<212> PRT 

<213> Ehrlichia ruminantium (formerly Cowdria ruminant ium) 
<400> 111 

Met Ser Tyr Ser Glu Ser Leu Leu Glu His Tyr Lys Asn Pro Lys Asn 
15 10 15 



Val Gly Thr Leu Pro Lys Glu Asp Tyr Asn Val Gly Thr Gly Leu Val 
20 25 30 



Gly Ala Pro Ser Cys Gly Asp Val Met Lys Leu Gin lie Lys Val Asp 
35 40 45 



Asp Asn Gly Lys lie lie Asp Ala Lys Phe Lys Thr Phe Gly Cys Gly 
50 55 60 



Ala Ala lie Ala Ala Ser Ser Leu Ala Thr Glu Leu lie Lys Gly Lys 
65 70 75 80 



Thr Val Asp Glu Ala His Glu Leu Lys Asn Thr Val Leu Ala Lys Glu 
85 90 95 



Leu Ser Leu Pro Pro Val Lys lie His Cys Ser Leu Leu Ala Glu Asp 
100 105 110 



Ala Val Lys Ala Ala lie Asn Asp Tyr His Met Lys Gin Ala Asn Lys 
115 120 125 
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Lys Asn Ala Thr Lys Asp Pro Asn Glu 
130 135 



<210> 112 

<211> 15 

<212> PRT 

<213> Unknown 

<220> 

<223> Hypothetical sequence 
<400> 112 

Pro Thr Leu Val Thr Leu Ser Val Cys His Phe Gly lie Glu Leu 
15 10 15 



<210> 113 

<211> 13 

0 <212> PRT 

O <213> Unknown 



jdb <22 0> 

fi <223> Hypothetical sequence 

■? 



<400> 113 



Leu Val Thr Leu Ser Val Cys His Phe Gly lie Glu Leu 
U 1 5 10 

HJ 



n <210> 114 

TOR? 

pi <211> 18 

<212> DNA 

<213> Unknown 



<220> 

<223> Primer 
<400> 114 

cggggtaccg aattcctc 18 



<210> 115 

<211> 18 

<212> DNA 

<213> Unknown 



<220> 

<223> Primer 



<400> 115 

gcatgctcct ctagactc 18 
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<210> 116 

<211> 9 

<212> PRT 

<213> Ehrlichia ruminant ium (formerly Cowdria ruminantium) 

<400> 116 

Val Thr Ser Ser Pro Glu Gly Ser Val 
1 5 



<210> 
<211> 
<212> 
<213> 



117 
9 

PRT 

Unknown 



•35? S 



<220> 

<223> Synthetic peptide 
<400> 117 

Val Thr Ser Ser Pro Glu Gly Ser Val 
1 5 
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